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J U n£1 

Cj-J ;-i5l 

J.1 ln^ l 

J-l t 

Ajl* i^H j^-uj 1 

\j\r 


Njrv 

Y_,\Y 

YjY\ 

Achyranthes aspera 

V' 

•j°* 

VjTV 
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s/ 


A. blirum 

b 3 * 

•_> 3 ' 

rjVY 

r_,Y^ 

\j<\Y 

A. spinosus 


•j®' 

TjNV 

V' 

NjA-\ 

Amaranthus viridis 
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\ J rr 

^A<\ 

\j-\ 

Agremone mexicana 

\^CA 
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-/ 

VjV\ 

a /V° 

r .-a 
•*> 

Cassia occidentalis 
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rj\\ 

Y_,^ 

Chenopodium album 

\^r 

•J 3 * 

\;A\ 

Yj\ 0 

'j" 

Cleone viscosa 

V\ 


'jA'' 

V' 

V ,• V 

v/ 

Camelina microcarpa 

Vv 

•j 3 ' 

V- 

Yj" 

V V 

Convolvulus arvensis 

V' 

* J 3 ■ 

\ jY Y 

'j®A 

Y .-A 

Cynodon dactylon 


-J oi 


\ jYY 

'j" 

Cyperus rotundus 

V' 

•jor 

VY 

\^Y 

'j" 

Eclipta alba 

\ j0 v 

•A' 

N^YY 


\ AA 

Euphorbia hirta 

\ j0 r 

•j° r 


Y j\ Y 

V s 

Melilotus alba 

'j°r 

•j-T" 

\ jAo 

Yjir 

Yjtr 

Phllantus niruri 

V' 

*j°* 

YjY \ 

Nj'U 

\jYA 

Portulaca oleraces 



YjY \ 

YjYY 

V' 

Solanum nigrum 





(-(-ujV ( u^iLlL ^JUJ Ll.u.-> II ^J-*. jjj£j 

1 1 1 > W 3 i 1 t b ( | 6 ^1/3 > ■ v i A-k-n t I j | i*'l x ^ j * ^j t 1 ~v t I 4_) jj 1 i i 

jpv_» Ji^n oVL=*JI (jJxjt-i ^.i 4jl L: -i. 1) j, kS > 4_j! 


jlj-a_j jli-> 1 .i -i i--*. J! ajl 2 i< . 11 jl j| < j-a_i La.i ‘t-xjJ 

I j-Aj < 1^-1 t J-i A la 1 ^-l 1 di 1—1U: 6 J ~ J^U I f j^m\ jjflt wi-2 Ajsl ;^r>l I 4^uUlJ! 

^ ^y, >1 L*,-± I I ulUl 4^ 1 ~L" 1 nV 1 6 lii Jiaj * SjjJa^x. 

^j-caj,V i ^j-3 4.< ?LjJ I jl S J j_=^ ji I j^i \ 1 *J 1 l *3-1 1 aJI^ J ~>i ^ - Ji~ 4ii_ijia 

i 

• a \ \a ft jjijLtL-v l^_i-2 jf-Aj-* I 

Common mustard ji^l ySM j-C- <_ijjJLA (Jlu-<k tdtl-Aj 

Cjt-pJI u^La * ( (jlijjJLlf ) j_i-ajJI J j5%. < * 7 iu, t<‘v^ ^u_> i 

(j-*. CjLijJI L^-.-x lH -k. > jj! ^.i^jjjjJI k -11 i^> 73 L'^-i 4_1 a J-jxI jJ I 

jk j| x 1 n tj jjJI 4_la*S <L_a_Jjlj jjjLauj^JI 4_laS i in dlijSkj jaajJI 

^-dl —uca jj jj-XJ-i lj Aj * f- U. l 4 _la 5I <■—fl l . i .» t~> l A *-Jj ' J 

* A^jlll Sjjj*.jJLl A_»Jji_1! j-^z> I’u.H jIij Lju^wJ I CjIjLju Lj-J * 


: f^auui] jljSi - Y 

AaijJlj ajJcLiAxJI l^J ^ I |>.j; ftiJl (_^ra.n 1 jl jiL (jLj L.t 1 1 

LlL.-%. JI ^ I a ai" •%.! I JJ^oJ! >r ui“i ^5 j * A_i_a j . n . n ^ jJ f (j i 

Cj t Lu JlaA J 1 L5j j 1 (Jjj8 jjJ-C. J-AAJ Cj L>^j 4 1 < J-A A q . h O JJ-3J 

J-^jj (^ilil jl! ^-Lr. a j ln-1 m I f jLj ( di L1 a-i 1 ^ L=k_l! 


4 > a 


j\ Bonner <( jIjj » Ajjj f i Li Lg.‘> ^ a j uL 4 ^ <±L1 j j 

1 __ 1 _ Y ) ■ j<jM ^J_c, Encelia jarinosa oLu 

1 o til i . i J f j-* j 1 I f - \ -^w ^ 11- .i \ ,< jl I I OAJ ^ JU Li kij|j_i_i a 

j( ^U-imJ j^^JI ^1 ‘ r lo ^ Radmacher <f j^UjIj » c^’i 

a-a.jj # /TA jIj^aj Sin an is arvensis 

dijjAxuiJ dj l_i_ij J J jj LQ AaLl_lj jIja jjis i j^Ca. 1 kZ-> Li l a_i 1 f jl jj^J 


_ \Y _ 



Ale. I jj 2>Ji U [ 4 j jJLa A«u La A u i ^J_D J 1 11 ^ Li 1 A , >‘< p 

^ ^ I (j»a jdjJLi I t 3 Lj j ytl l 1 I J-£k.jil A_i_uJI ^j-u-9J jj-S 

* (J jl.-d i j^JI AjjljjJI j-w^ LljlJ J 

False flax Jl ^LdJI <j1 Grummer Ld 

(j^iill lj—a <jl odij LjLdJI J a u ^ij ^1 ^jl 

LaJj-=wj Odl ^ylJI A_a!-nJI J l jl l jjOiJ! 6 jj4j La ^1 £-a*jj 




o-aLa- ^ i. d jj J-i-ft 1'j Li ^3 J La 


jLiJJ 


tjljjl Cl 


CjU jjjjJIj j j j % If (j 1 \ a u a ^jl Welbank liliLiJj L ->- V .^ij 
QjjJajj a_i^jJJ Labile. Quack grass ^-uidlljdjl ^jilLii^kJ 

<S^ t£jjJ! oil!I JjO uUr> I^jU dJj J-*-J j Li a . 

• oljjLJI 

dldj c^UI ofcLU ^Lil o^JU^Ul ^1 1_xA/i L_d 

ft fl 1 ( oljjLi j—all A *1 La J I j^j, ^_Ld jj.n.3 ^_u 1 tdljd!| oLaj^jj 

• aJjlojJI J 

: jLuuJfLi jdULI jl— V* 

| j) I J^d-l * ul 11 l»i J-d (jill-JlzJl I jil <^-*-1 1— 1 1 « to3 

^UiuMi La-a-nl ^1 JJ I t_i lint JJ Ld _ £■ 1 ^ J I t-Ajljj^^ t»li !u u 1 

• ^LdVl 1 ^51 1 $ 3 - m .i t pJ1 <_i jjjvJ[ iJ-j-jL^L 3 —i_] Lijjij oUl*i~vI IjI 

Lolium temulentum LaL^=J! uU ^\ dLlj SJiaVI j^-Vi yj 
£_* O Lilli ! Id jjO C jaila> La Ijli * ^ a i 11 <J jiax 

-ti lj_a 1 J^-fl Lafllr. ^_3 LJ I ^jla jJ I ^LlojVI efi * j "\ x u 1 j ^ ai II t_i j x “w 

j I J—I jjJS Llu-u oULuJ) 6 j_4 O-i d ji 1 j 1 Lujj^LI ^-a.xAi-i d i wi^ 1 

V jj^JI t y^ ^1 jjaiui 6 A»a LuaJ I A 1 w 1 i" -» J ( Jj I 1.11 i ^f la 

L-ia'i i_pi.il* ^ Agrostemma githago LL«aJJI Ji* i_ 


_ \X _ 



t$Jj Jj-uaUm ^ A-aL-=JI Lft-J j,mVm Aji.^uJl ^.q.Vj 

Datura stramonium Sjj^IjJI dJ:£j • jl^Vl 
j iA. 1 f a t^. 1 * -v A i j| p a ■H ^ 1 1 y i." Vicia sativu 

j (ji ( j£-ljll CjUljj-a. (J-a /A JI3j ‘Li \ -aJI —jJLuJI ^jl J^j 


cjUljj-a. 1- ^l!I a.a 1- i~lA I Li>ljLxlil ^Ajlj 3I d£j 

Ax. 1 J U ililll £-X^2kJ Ift-lli jljIL Lft-lllj ^kJl U Ijl - <LC.JjJ.) 

dJ j (j I * *LlL^ ejuj^JU Lft_£i Lij-ta l ^Ajlj 4 _i-Ju LaJJ 

jAt cTilj Lil] I ^ La_a otiUlJl JdJj jImJI Cil-1^ uijSS «J' 

S J— i <dujp-LjJ. 1 jUUl ^J-C. lIi Lj I jp-ld 1 jUjIa ^c-JLc=bJui I ±*Aj f A-uj^ajLu^-U 

(J^G (Jjlj i ^^Jkui. 1 j-xAbJ I a La ? I jl Aj^Ci 

^l 1 1 ciLLlJl 3i \ S *\ * ^Lc. Lll^J dJ — ^__yXu-> 11 Aijji 

IftGli ^jjJJI ‘L i _ u ^La 1—ft \ Lc. (j ;duj LLi oi ,} \ mj5ll \.'yj-yi jx -d 

^gjJI ^jL^luNJ ‘LiJjjJ I JJ-mJJ I j I jJi'i <—U-J-LLJJ A ^jJ l JjiTfc'i A 

A u \ Ijunil qIJa L> 7 i -w lj gdjjl ^jAt i dxv.jA 6 J-a JiLi * <°j »m 

* I 1 i I lJa-a 

<jl J-iaJlj j^j 1 _ t <1 Ll Lli^jl^ueal O >i 1 1 i -titbit id lj % I Lid 

d_lj 3-~J * 

A ^il [ ^ . Ufl . fjl l!jIj - A.f i—LAj^ilj j dl j- aLV 1 J LfiA-uJl ^Jua 

* ^xaJjJI 5 Jbuajui-ll dJj A.lii a I * Lft.L.iA^lH I o lj Iv-^w-1 Li 

(J|| 1^. ^ ll > j^-iil dL Lt^ajp^.^w ) (jL-i ti^-w 11 (_j-i t^oTi^ I JOJ La^ 

iiiI y&ji dy 1 ^ u ! uM y Amaranthus retroflexus d^Ji 

(j-3 Li-» j i L ‘Li-a La cIa Ij Lla (J 11 jLa. j jia * Lft-rtjutt ?>■ lIj l^p-li I lx. 

jU3^l Jji Amaranthus retroflexus d^jJI obLu 3^ J5^>JI 

LT^ /*jY° r X \ J^- ‘ f X * ^ Lf^- S^Ufi. 



(jfj uj^JI c^uLwi'i <^- <3L>J^J <jLfl_^jJjj jjJ^-II 

* LT^f < - xi ^ L -^ l—d f (jj^J I <j-“ ^ < *- tl ‘- L d I a J-A 

/Vj°A ^L fl - u -i J ) /V^\ Y jjjjJl 

LT 1 ^ <U^L A-,^ UU-U <^111 flzjZM Ci\z Lu £,1 J^j LS 

/ A^ \ j_a o LijJ I <JA I j £_U I ^_^ii-i ^ Li ^ o I jjj / • j i 1 

a_i1iL, <iji jji Cw^i ^1 dt Lai • u_al-=JI o-L^I Lr Li 

lt^ jr&jP* ^j^Lijj /y Yi Ls _lx. 

^—*j % <—aLaJI (jjj-ll (_yjLuj r i is l£. '/\iji q jjuoI oLiLlJ! &jjt 

9 U , A *- i L i ? ' CjIjUJI < _ r ^- CjLiLjJI aa^J aJL liJ J SjalJI 

(j S 4a£j Cjljal ^J-Ic AjLi_L*_j J j_=uJ] <Lia*j ( y 

LS Cj\j^ Vo ^ SaUI titl (MLD) r UJf ^aVI o^JI 

J-Kj 0 ’ .* "Lijj < 5 ^* L^ CSj^ 1 LT* 

ol^J-i-ll A»(jaiJjU (J^ I 1 j 1 Cjl^ilJl (j-a- 4luji A^c. jk^ A AJ.ii "k 

^j_a oij^j-ii AjjuuI kiajj ^ L \ -aL S j r 1 a^Jj " /. 0 A^_a 

• Ifrlie. < _yj-ll Aj-iiiLdl LaLlu (jilJjjJ] ^ 


; <tosl3 VI Cu4^ — i 

y - ^lij% 11 jAa.j y I ^llil (JJ=iL1a ( y 7^1jj 

0 lJ- h (j-aj AajlajJI CjL^lli I A^dljj ^k > ia A.^ l"i.-^ <_i£. LLa. ( _^ l_j-l l 

j 5 a <btliij Allium (JL^ 11 V1 ^vii_i_zk. £_i1a La ^idLi^JI 

A^ijaJI J LunjV 1 A j-ft jj-lx. Ja~lj ^yjJJ jOjV r A.flLlik. a ,^1^1 y 

* AJ j) ^ jA- La» la <G I aJuAj \ 4-i-d u-> * \ 


( jjiil la_a y a^LUI SajjJI £* (jijj J-*-=lJI a^Ij J^iL j 

y t 1 ^ J * J-^l LS^ 1 

o — T ^ ^-jl^ 5al ^l^il (j^- jl—L (jlj jjV u^-II 

4 i AaJ I ^J-i-fl cliLc-Lkii 


_ >0 



• Ol ^ 1 lj CiLi-uJl ^ilLulaJl — 0 

O l-Jjt- U'i J f ^-Aj ^- L -«^^-t I clli Li lU. u n. 11 ,Jj1j*^ I-tXodl (J-a-*-* 

cr 0 J' l s ^ i ‘ r> '^ r ^ cy- 3 I J J-> L a^ i 11 j J L ill j 

C^^-=^JI (j- 4 6J i ^ -A ^IjVl ^ji-J J-flj * ULuO aJjjlj 

* r ^ - n - C l | p- f >A wi 1 ^_fl La^ dJjj Lfl-l I r. ^LilaAA Li_^ SjjJ ^ ^“'J l 1 ■ »y ^1 \ 

Q1 jjJtt.'-d I Li-o O l^-i.Tj 1 I 1 j J.*\ 1 i.T, -v 11 ^yn, 

• U c uki!l jjj Sj jj Ji* . Polyphagous insects JLUJI ilMf. 

l£-A A t Will 1 Lij"^> 11 j jJ-a-Q j 1 <Jj I jaSI -a-auj -l. 1 Lq 

u- 4 UjAC-j *1J—^aVlj J^=oJI (ji AoijJI ^iJI ^ jj 3-aJI 

' SjhJq^J | 1 JK^V I 

oUil , ( \vu ) uj>^j ^ aij IX—A 

CjIjjJ (J ^3 U c _ 5 _a 1 <jJ Jj! jil ^jliJiUii-aJ) . 1 tw -I Iy ^-o-a ( _y-il SJ-Liilall 

* ^ix. ur^- dJjj 

11 • 

4. a q 1 1 L \ ■» \ a 4 > x .. j^j i oJ i (J^ 3 ! < < J-iljJLi ^jJLj-t 11 7 < 1 1 ^J_a_*_i l./\*\ 

* I«. U I j ^j.. U1U \ J ( ^jl jj 1 i q LiHJ i j j*^ ml1 j -%»fc i 

^JLc. A 1 a U~. 11 IjjjLujJI (jljjjJ dijs -i ti_^ 1 1 

% /J-a Lftj^j Lj ^=JI Jjij £-JijU jLi^jjlj (juxLLLJI 

(JjLsull IwjLiA Cji jK^dX 4-1 JJ lii ,J_il j»^ J—aJ-1 (jM-i Lkiu^J I ^J_A 

• J^UJI S J J , » J A Cj 1 J-i^.-J 1 Ll^Q J fl A - A ^ 1 l a S! 1 


ioJI jj'l 


-?■ J 


US 


t ^ j-**- ^pic. j»■ ■ ^y^Jl AjjiLl-JI A-uLil CJ-**- 1 — 
jjjij^UJI jLajJ)“2! Ij _a. ^-UjLLa 4jjUI Cj LiJaj-ui.! j ol JJ A 1 11 

jj^L-JI oULol! Sjj-A-iU ul%_uJI Ci I I-* LjiLdi JSI-ill 

aUI (> JaIs j^ic. I »j*- il j Bamboo (Bumbusa sp.) 

* LjiLH J"UJi ^jaLiJI ^j'u 


_ U _ 



^ J-1* 




Lj^Uil JSliJj Water lettuce (Pistia sp.) 

J! aius ^1 j Anopheles quadrimaculatus 

* AjLUill < _ j -S jl j-c. 1 (Jla > 

(jf kAtJ ^ ti j ^ 1 I > >Aj I Jl^ j Lu£ 

^ 5Jljl 0 -*a~L . Glossinia palpalis and G. tachinoides 


.L UH ^L_c. L^L, ^ dJj 


jij • LaaJljj < iUi a 
A 1 1 bJ J1 AjtjjJl o> Jut Lk q ULa 


^ ^ V * * \ r cl . U> (j-u-a l ■ " h. J-AJLJjuxa G^J 

jj 4=>jjJl l a gj \ \ o T p.1 c oxa <J 2 i 4 1 5 - T JajlLluI j 

1 | j dr* ] Cli I'^jXX^LliJ I Jx 3 j ^ L\ ^ t'j n^vxjf .hkiil fcii 11 

iikla j C. ^ I lAfl 11 J_ux<j 6 j_A Li £jllj SjUI 6 J-A CiioC-lj — AjLjjJI 6 ) j-A 

• LLoll 


I A.LUI a-ia.u 

c.1_If jju A J Li j ^ic. SjjxjJII jl Axfllisdl aAU I 

^j\ < H <Je JxjlI <Ui Lite l-lli Aj u^a Lll—U £^Lu^Ji <\4 

j A^x^k _U A_i jj _ua j-C- \ -*-sx/i ‘ Lsjle \ -vLie 4-*-ujVtf!j 

^Ij _ II i JO - ^ J-J-U2 (jitJ • Clljlillj jLf*^ 

^pJI c-lj' - Jl ‘Lij-a-J! <-U-a.VI J <‘ll**uVl Jl* tjJl LS^Ji ^-*- 4 Lf* 
j,LI! Jii ^ 4 jjUI J-^-’J ' V 

rinvl Jx. _A* *jj-h j' 1 j^ g ^ *f*-e 1aj> 

U A... Jl c\-j*aS\j **“ ^ 

J..-.j • C.UUUI J—15 ^ jjVi fjj Ji* ajIUI -XJI 

eA jil£H ijtU» Je^- 11 j jj J^- 4 : 4 iU3jl l^I- X- JI 

• y^LLJI Jl* oUlj*rJI ji J 1 * ^ UJ| 


\ \> 



: jlj-il - V 

AAiLujJI \ _fl])LA 1 (j£ul-i ti '•JJ (jjj. i ^ 1 ( d! Lj-A I l 

(jA.Jdj ^-lli-cJi. 1 (3 aJ j i.jj. u 1 1 jo£. CiLa>.L au 1 1 3 * Cn Lfal L^Aa 

AjI l=sJI j3-i ^ IJ-J1 j CjU jJLaIaJ I 6«Xax/( Cj-Aj ^a.o Li5k Jj j lAJ, I j 

CiljilUil ol^j aj^j^JI dK_*J| dU^j * 3LSL*£]I 

£jSk _<u ^Jl (j-4 Ljpl jj AzwjLj Aiij^-4 jljj-cal 

* La*^ I' 6 J-A ^3 £-1 jAj a l 

A-^ji-ll JjJaJl j ' j'-J £^-11 Lfil 

* l^Ai AjjjJI 

: jiljsi ; Lu^LA 

^llij- (JjJl l* -LX* — (jllll . -iti%-li L fr 1 A J Jj Lj LlJ I lIxIajJa Lul 

— AjajlujI ^ * uj l jjj5* ji jl 0Li 1 n \ \ jl ^Llojj^J pIjJl^ 

1 ^ 1 1 ^ Vl j i J—A ^^3 La 1-A J 1 La ^ vl i - i -s. 11 ^ Cj L 4 LajJ I -b JlA (_j>* 

CjJo-C-i JJ I _.a^j Lij5£ it -v/l ^ j- lo.-i a ^ U»*» 1 Ci i VJ [ CjLj LlJ I 

• Aj^jJf Cj Lj LljJ | 6 j-A C-i^l LaJcHjsuj 1 ^-Lc 

Ajx-l^JjJI p-Lj ^Jjc. 3 aj - ) I—g-» i I—i i_i Ltif VI j_i I ji 

rc-j-9 iJ- a* - " L^Ji I Eiosiun aj^aIJI L^-uiLaj ^1c.j 

♦ Lplj11n pi-II i_jLunjji ^Jx.j L^-jjji^j ^Ll ax.L ^lj Laa 

• Aj^jl A . x J I 5 j U L Aj_pJ I j I jla I iJ _i j:i L$j ■ La^« 

JIa Lfi* AjjjVI ^I ^ cA^ 1 -*^JI La^ 

l . - 4 1 'N-JI (J-*- 4 Ail i >-< ^i IjuiAJuu I JLajlIjuuV A L-L 11 

* A ' i. ^-J I j 

..\f‘ni cs^' ^ja <^jl— cjLjLjj 3 a *Alq> 

i_a i- ClC.^ I Cj Lj Llj J jjj JJ 1 ^3 Aj^ia^JI aJL^J ol^}^ (^jJI ^j-Li 

(^C*^;V 1 1_L^. 1 i p j i J~\h ^JJJU A ^ i~l .-. A C. I I i Aj J ^ -- ^jJLl I 

SJ_LijaC. - 1 • (_5 jJI J-C.J. J-J-l^-J dlljj a jl 

- ^A _ 



A-JU AjxjJaj bJ-A J-a^4 cJl^ ji AjjJaJI ^jjlSJV I 

* A_flJl yj* 


^Zil jL*Jf <j« oj L i 4 111 1J i^JjJG ^-C. < i * VC1 I u 1 »j.,i> ->J | ^jjkJu-uu l + 

1 _v4jJLc. <v»ii-1 y.^ .dll j mustard J 'j^ll .- d " 1 *‘ M ^ ft 

—XX yl 1 -uj^-JJ- V 1 ^ ^ jjK- 1 f J 1 - 1 

^kjjjaVl jajjiii o^yLanJI ajU ^ nettle leaf goosefoat 

lZjLiL_i a^-sltc. a > I _^..— *»i lambsQuai ter* oLLuj 

Chickweed ^L^*J i a *, 

* CXXjJ Ll f J-U q< I ^j-l L Jf b-i A nul 1||\ I_li Li Ll vj | 

* jj-Jl is^^ ^ i {_5^ UL^I —Ji^Jj (J.A %“ i»»" 1 4 ^ 

dJJ—^-4 Cj Llvxwi 1 ^JJ JuIa w .j I a J-4 jf.^k-1* o v ^ojljJ 

l^_iV ^^l-L ^*i J- t <V I w bi aC. ^ j 1 (jtijil I ti -% f I 

jV 1 (£•& ^-ii-A _ (J Ur-> LaJ. i o \-X L\j ^j-A I 6 IxJi A • aU A "K 1 J-fci I 

u^i J' i A-xjju* 2 J_xj n’V } A i -a - L tl 

£j I i i a r. ^ a j-U V\ l^ai AjjjjJI CjL-i! <^1 J; j — 6 Lib ..I fL-i ifcj 

I CjI -ill JL2 (_£j-=a.i jJall-A <_jij * - u r-> V 1 

* ^->*-11 


! j^C-ijjJ! J 7 I \ LlujLlu 

Jji JJ (Jlli \ _ii_=kJ! 1^ i 14 .J~t I A^ljjJJ Ja-L-abaJ.1 ^ t> j 1 » n [1 

oLuJI (_jxz I jaI II Ct* SjLulJJI n . a (jj’jLmj Lpl 

AiLutiA (j-fi j a. L V 1.1 A Lie t 

* ^qI'^aLj ajL^^S jjji I jljx.1 ^outbieak 

♦ i l i n-v \) ■ *<!■*> la A i | Aj L i* -a . liU 0-1 3i i 4 

OuilUl AjlC. IjjJ I-J “Lj£.S/l Ai^U (^ y.\ * <* I I «—iL^Ji ( _ f i JA5 

( ) sj^JUI 
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jUIa O^JI Jj-- <>■ 

J^l (jJolJl (> O-w il <=wL-all GOAj (jJfiJLil (j-* ( (jl^i UJ^I* AY jA ) 

LT^^ JX ) J YT * 4 J ji (jiLc JcLXij J*^ 6^* u^-* ^ 

* ( (ji ai JSL1 h i (jJbj jiyv \ ^ £ 


(jti I — Jj u^ i (jioJ (jia (jjJL \ "\ jA ^LljJ <rwL^Ji 1 6JA 

Jj*- *"*^ * j CjLjjJf Cj i^^i.-wj 1 1 j jUj^lu (_yjJJ SjLnii if 

*jV, 

/{W^A = \ * * x ^ ^ ^ CjtiVi <— >.a ± Ai i (jUj J i 


^ JX-ii <ji«-fl {Ja (jjfi* YjV V&j 


5 j^ 


Cj I uj. 


^ ^UJI c UiVl c> 


(ji* u^L* Yj* * LajIwiI* *ji-»-u^. ^ CiLiil i- iM^Vt j 

* <Lx* (ji LlJI £ \~L^i i (j^v /. \ \j * [£ 1 j ^ it , (ji^fl 

A. Ui ^j.i (jia (j^y il* * j'W 0 La^I a <t & A j Lwu rX jjJi (jiu LlIusJ ( uUwjj 

* ^UJJ <j+ /°jA 

(jia > ft.- 11 ^ * i gjjLJ j-~c±A (jlfl L-tJ j £_rwj-ll I ^J U i -w j _/>■<*-* 

\j*\ Yo Lafrjc. p5 ^Lii* <-.cI(j^ ( ^ < \*\^ ) ,j * .* t > 11 (jLsl1\ (j^ 

* (ji^uii j |> -ySi Y*A 6jjJS U ip* « j !L » i (jijj (j < jjJ-a 

(> £jliii 4lJi jr-»a-A ^ (jioill SjLai^Jlj 

_ * ^ 1-i I A ^ L^_l Lg.^. 1 (j5\.A vO Q^ul **i ^ II J ClLiaJi ^*-0» I JyJfc tj Cl! ^ l I* 'V. i I 

jjjJaJcJl (ja J*> <—fiJ( V 0 Y £-113 (j'l ^-J>UI' A^l iuJI fi>J—3-J (j^AJ 

Cil_ lLII (j-^Ij-A^J (j-A A-aoUJJ Sjt—. . ,*■«« -> J I (jlj 

aj_ -A (j f i 4 (j^» «—i-1) Y£A ^jl- u X -*\— 


„ Y- 



X 


/rv = \-* 


XIA 

Vo 7 


CjLlll lIjI ^jl r afi-ll J ji^ * i \\ l*i £>l ^1 

'j 


I *- 

U 4 ^ 


(ji* «—flJ 1 ^ A Uj I J 1 X 4 5jl,i {J j 8 <_i u <<V> oI:J | La jr I j La 

^L—mjI La-in ( ) j* -^ c4^ 

* ( 6 ^ jVja V- • (jJLLJI j^l 

■» 

*•—&J I ^ ^ La j I ja a 5j \ ,i it ^ 1 cj Llll {jl ll*lc ! jlj 

• vr^v ^ibJ! ui^ ( YM ) ^ ^ ^ 

j>/Uy\ ^lxi (jla t—ftj 1 1 ® I-Ajl JAa a jLi^a. 1 xxi^jJ (juULu ~^11 ^ji j 

* jVjj Y'Nyi ^LJI 4l*i ( /^ ) 

J j ^ 1, (jljLloJf t f 1 n r<Tt ( ^llI 6j L m LJ ( JJ.IOH I ^Ll I lA^Jj 

M • 

* {jL Ul j-A Jj*Jj 

1 >j J 1 1 11 " <^ll f 5 jtnilH J-ajJ aJ J 1 7k A I'J_A 

( \W\ ) (^jljlil kU* ^klll Jf^lH (j-AJ Skla.!j 

uli j 1.11 4,U. “k, a ) J oil JJ 4_ji <Lj jlL-uV ! ‘UaLsj <aLl SjA-lLa_4 

A_i^_l 1 l jjjjJa £jC. i iU >*\ * »V 1 A_*_a Lrw <*1>^J{ 4. \J5 Cj <o£.||jjJI 

(j-Aj \W\fV- ^IjjJI ^UJl ^ <a£.Ij^J[ 

<aLma CiJ U "k 1 * Jk l - Tw . j £M-aV L jJtj-l <J if- Jy Vj 

i jjj-a j-aJI 1«1 a ^ c^juL^ ^ ( V * x Y * ) £ • ’ Lajjj 

< J-Jj-* jIa i ’ ' t j^U LaLaj AjjI— i-u-A j—11 <jk.L-u.Aj * J jrk 11 Lj 
iIjUIj Jk>-\ 11 {jjk *LJLl (^-1 j^Jf (j-uli (V* jL.I ^Lx ^ ( Y* x Y* ) 

* ( iviA ( _ r ic. <a_Ha JS ( _ r Lc <Jllll CjtL-kMll 


^ 


Cf lc JS t^la*LJ,i (> ^ oLLlil j-ua 


r - 



(j p ^ 1*-** I (_j-A d-^ I ^j-L^iC. A. Jt fl.j AjLa. \ i~ 1 _ Y 

J-^- U4 ^ (J^ (_p^ ( d^ Clip *\ * • ) AjlSj Inurkl Cililu AILui^ 


* (jii JS ^ ciloi A • • _(I Ji jLi ( 1 ) 

^jp ^ * * ) ( ' ) Lr“ CiLilpJl jjUI Ju£. (^j) 

— * {jr*^ ^ Cj L Lt uo.^ 0. 1 j ^jyQj"k.aJ! i Jla lu i-jA ISj ( a » U a ,J£ 


d j 1 1 t—J-U-uJ ^Lulij {Jjjugj^x-a (j-g* g 111 ; ( Y ) ^JjbJLs* 


JjJJl JJX- 

ul^-iJI 

JjJJl J Jx. 
CilalJl ^ 

Ci t till 1 ^Jx. 
^luill 


V\Y • «V 

NY jYY 

UiNo 

^-! 1-naA J-LC- Jjiajl 

^ V'VV'VA 

^■w 

r\o • v 

d—i-aJull-J <jl- l-=:a (j^j 1 

o«\ ♦ VV^ 

N^V 

WINY 

d— 1 ( w^Ma-»ia —fi-J 1 

Wj\o 

■NNjVA 

1-jVr 

^ a 111 a_j^ J. ( a—1 


^Ajl jLLsaJ *\ j-A (psi-aJi £jA Li-xl jJI £,1 jiJl £ Llal Jo-uu jIa ^IS 1 jla 

1 J—Jft j_p»J-3h i. ^ t'm ^2 ij—d-^-Jl [jls * j—a^i J ( A.Li.-v t p jJ| .lai-op-l 1 

^L-2jI (jAo Vm —Lli Ij'lY = * jYV ^ *\ ^IjJaj 

* jYA ^1 jltli 1 <> (jlaJI 

^jjaIa yjjIa-uA j-^cla. llLxfl ja 1 A a l 5U ( A^LujI! Cul£ I jla 

Jaifl /\ ^gjL .i~> ^JjlsJlILi AjL-cJjM ^Uiu Cul£j £,1 Cfl cjjj XjIaju*a_^j 

* ( fJl jJ| £j_ 4 d^ 1 j i lj_a. Ajl-4-ciI jj_la 4_uaiaJI a JlA £j Ll 1 a lc ) A^LuJLl <5. J-A 

4aJ5l1| S^LloaJJ q-J (aij * ^Ja^oJLi <jLj-s^a ^jlai ^ — sJ i ^ 0 (jlfi LT^" 1 " 3 

♦ jlkli 'l \ Y * * = i Y X N 0 ♦ • * L£ J) 1——ju-lj Li-fl (J i p 11 i a- i un a 

j-—iljj -fl N N 0 • • La jjJg A I i, ■ .t (JjJ} L*.»i.i 4 aa 5UI 6 J-A j 

* {J^-i j-iiaLli <ja-u 

J_« ^ ^ 11 t. \ Wi"i i j_jlJl o-oj^fl y* A^UJI (j 1-fi i_SjjAA 


_ YY _ 



A a J. ~ k J | j j> l f A. a t a I [ | guJLc, > nn'v.* ^vi £j L a f | 1 's lUj ( ■ a « t X 

Ujlii <_ - A J 1 - -k 1 [ Cjfjj-JLA JL uIl mL Cjj^ 1 ^xLuJll djjh jlillj 
cjIj—aia (j\ t-ijjjil ^ «uV (_^j— l\\ L . -ut-hJ| A_aJ ULa j (J.lauJ f 

j^kJI lA 0 ^ A ^ a> ^ A-ajli* ^-a-f .\ La LlUjL ^jIu I 

^jlil f XiLa- i — I } Jjl J—=wj 4j| ciLlj r (jg J-^V I A & \\ l5t J, | 

f_yu La-i^j j>JL ) l t*C la f I 

l.t.~ ^-J I cj 1u> i.ft * j.1 u I J c 1 (J-a-C. Li-u £ * V • 

Jjl AjLl^VLi t (jAjjLH (J-oJU P-I jV iaJU oLc. L~u 0 ^jJ) <1 L a - 1 JI j-A (Jjlifl 

(jl cUa i 1 jVjJ Y \ LAjIjjLa Jji-un.-^Jl 1 SfcjLij dl 4 Jj&L*-L1 

4. a 1 \ Q~ a jl ^JJ ^illH 1 i j l^AAJLl V fJLjX 1 t * ^ i 1 Q l d 1 t.A ^_yl A t t t*\ I | 

^ \ I ^iJl j \\15 Ll1 1 (3j-LJI Jj-ua^v-lLj 

UjL* ^L.-J I a^ajISulj Jjjun..-^-l 1 £j I jI ) 3 

• ( j^l jJI <jldilJ j'if jj i • • (5jLl-: 

! ^jIuLlo^JI UjUu 

Ifr ilr. uJjJLiJJ dJjj jj-La £.1x4 ^ L^JI f _„■■?; Cs^i 

<xij4_li-=J| CiLu /jl^A ^JjuLj-uI ^-lx. l A jfcj U l B Jf Uj^li J-X-A - 

S^jj Jj-L UjLi^f ^yi Lt_ui ^j^LjjJI a 5vJa! i 

{j* Lajjx. jl ^AliiJI ^ 5 jjAi jl 4 _ji j-a££ (^All ^ Jj>^ 

M Ll^ (j^L-uVl Ij-a (jic. ^AjLIoJI 4 o La^w-aJ ( 

: jjlg l-ia-a 11 ^XiAsM JJU o5SJl — ^ 
J A_jJjijjLI L^LL^J 1 ^jlc. - AuJu it lj -A klAj-xj 

\ a t t O Lij ^ i A> j (_A° L La J I CjULiJ j 

* XiiliJ( cjULuJI <j[jiJI aL^ ^LlILj JjXLjJI 

__ • X r.UvJ t X5LLJ.I ^ ^L_aX p t Xj^Lj jj!u a^Lc. aJj-co 

• jji I ^-4j i uqJI I j-A ^jlJI (jii-iUii_=J [ j^-A ij : L_jJL=wJaJI ( i ) 


rr _ 



,j.a I J —=v. ja_a£ J Jx [ j-m. ill j a,.i ..— xlj-lt <■ 91 P-11 CjIj CjIaLu (i i) 

l — pfjj'i L^iSk j — j-a .Jkji \ £ (jii-i I - uu.^Jl 

: 1-p-pi 4 a 4 J! -l^jJI ^.j • ijjljl* 

* Uj^j jLwJIj Jj-uJIj ja-j/>JIj 4.j£j jSij 


^jJk 111— X jAA^ JJ-C* 3« -J~I \ l-<~OA I ■ (jAjjLU Hi 1 J l-)LaLjj (-a.) 

{j-AJ * ^JAjALjJI 4ajIjI_a j>AX Lpljjl j/b L^K jXaja II 

rt_l_JjjJ|j {j^AA-Ji J jluJ lj (IIaJ-I! <__£jX AX.JJX.3jtl a j-A ,* -i u i _ 5 -lJ I 4 -aLjUI 

* La jpx j jJijJij axai.jJjIIj jJi I j SjLaJlj 

_ I Uj L«U'Iu! (J — T 


T I ^ 1 1 1 * ' q J- tiA AA JI (J^ 2 LlJ, J < t-J.ii.~v (__yiu L i. ti . *V _ i I ^ -lA. ij t (j ^ A A 

J-A-iA ft ,\ (jIlA Lou-A—S ( IJJJO. ^ J_kj I I J-Aj 1 Aj_l La ^J^Li ( l^L-V ( j ) 

* i_Sjl-nailj £jlII Lr i £ . jl jl IfsUa e-UI ^ 

: t^ 1 tA^I lis 1 1 -l . 1 j*- 1 M 0 * t*\ 1 ■ 1 [ j 

ftjj A w. a jl ‘Lifilla j-a-u ^aJ i ^ua Lui ->—11 ^Jkj * <aaL& ^jLa LjJj x. \ 

( (J-kjJI ^JJ ) -1.1 dlA A i f Li 1_£X. 1 JJ \ ^_a1j i_fljl_i-^Jtlj ^juJf a LiA 


* LAjAX. J J=.lii Jj-nLa.j (jA j x t uJ I j *UI (JJJ JX. J 
^Ij^. (S i£. j^JL1 Lf lll (jiul —^j : A-iiu^Lu.^. — Y 


La jaX j Aa.^. -kJ (J Lil-iJIj < J-aaIu 6J-Aj v_a jLucii J f* jaJI 


: ^1 u ^l\ jJ Lxl i ^-9 ^.TtVl* jjiljLiJxX (u) 

ji ^jj c Jp^> Lxi.I jjjj ^jiiALtoJI jjjj (JjLaa idJj *_a=ljjj 

'LaLussJI dllj aJjlaS/Ij Jj-L-J^-aJll j-a_i a jA-3 AaJajl^avJ f j-aa S jxi 

* La^jXj JJ^\ 4oajjJ| dUj^j SjLaJJ sliijSkJ ^a5_I! 

Ja jaJI Jja vlLijj * ^ IJJ I (j A ja ^-3 j-?L lij (ax) 

a j j . ^ Jl ^3 1 j 1 jj \ I j o L*_SAj^iii I jLuwJI j 

LI ^jlul- lLaj-JI JvA ^JLj-A L-A.I *5/ 1 A ■ A j * La^>aX.j 

* 5 ji JXA J-A.ll ( I_3 AxaljU 


Vi 



_ : JjJI Sj2i — V 

JJ jJ! a^IajJI SjlflJI u* LujI Jx. ^^Lii-aJI 

jl <lLaL£ AJu-n {J-4 — 6 jju 5jM-3 4J-A (j^- (J- JJ l 

AjjaJI j-4-n.A oi-ill! IJ-A <j1 jl AJlsJj aJLx^ (j^. 1 J (J-* ^j-?- 

♦ iill j _^jx- j 


__ : ^LlxiS/I Ij-a Jx, ^^iuLi-aJI p.L^xi1j 

: Annuals aJ^J l ^Ui^JI ( 1 ) 

(J^- lJaI J Lp &jj J J£j J-1! ^1 -‘■ ^ II 

A \*\ v ,KJ I ^JaJLi Lj 1ft jIIa 1- -OI £j-a ^^Lif 1 j-Aj * A_1 _aL£ 

6J—A (^ ^lj (J^ <J^ J-H JjJI *Jj ul Vi ^jLc^il 3>Jij 
Cjla (j La J^*XuiL A- a iLfl La j.a- 1 JJ_^-u A-t-ojJi (_j.w -t. ) AjJ ^_=kJj -^o L.o~>. 11 
<£. J*A .l 1 6iiA (jltjL^Tk. j • idLiji A_±jlu11a A.U I AaijJ. 11 <^_9jjJoJ| 

* jj^ 1 (J* LAj^i (J J 

£-1-a - 1 LuaUaI ^ l J^ujjf IJ-A (jouLi^rv A^jLiLa ^ L< a Sj Li cliJjJj 

6 J—A j Liuj [ £-LaJ J * j-lLLla CjLjLJ^M JJLJ LpljjL (Jli-i jl LftjjkiJ Jjkl 
Lu S t aJ [ J-^1 ^i,„k a 5II [ f uLA ajj j * 1 . fl-i 5 ^-Jj-a jjlC. Jall-A ^>jJjJI 
c \J.n» 11* t (jA ia -yjf e f (JajJI t Jj.i i II If t Sj,LxJ( jJa-a Aijj-*-ll 

• ^jluLkijjJI ^A 6 j^LC J i J A ij 1 t Aj5k^> Jjl ( 

- : Jl UjaJI ^ j^- 1 t i I I I A I nfl i J 


: Summer annuals Aji-^JI ajJj^JI JiLl^l — ^ 

J UjA^ j^Lu^j £J-JjJI J jjlH -Ll^JI aju JJOJ 

J L^jLti. Lftjjij |fcjL» 6 J Lull Jj t qj-wdl J-inoi 

Ijl aJ^Uw j- a‘i“ - I JillI £-1-1 jJI J-SA Ajjlll J AiSLuj Ujjij Jklj 

.I j 4-Uii 111 I AuiiJ I i Q jjlaJ J 1 fl I 

•*-^j Cocklebur i^iJI : f -|j—* 




Lt^JI 6J-Aj* J-A-lJf A v Q V . I 1 J 

• A^UJI 

: Winter animals : I^ y^rJ I XJj^Jf y^L^JI __ V 
j *~ w »j j j-LLuJIj <—y j jtL - > a y* p yJ I I j-& jjj-jj 

^J2 A^tlu LJJ^J ijjJj ^A-'J 4 .-=^.Jxj yjJ pLIxLJI S^sli (J^-la Aj-aj 
A i i U X-i^Jf A 'XL. ia^jUJ j.n.^Luj-t SjLc,^ 4 ^*1 i *«-> 11 <Jjiy J i 

*—a jjniaJ [ L$j Oj-fl I y i j I jjjjJI cij j 5 j-ajLis LlI ) uj_»j_^.Ji yi^. 11 

• <ajIj Li.%. 5jja j i*Xl SLmJI 

f I^JjLxJ [ / jj I j ( ^ ^j-SJ-V^k 11 f t |U L u fl J i I [ylA (_jZoLjuj^Jj 

• — JUI 

^aajujJIj ^ A fl 1A^y J.tj | J \ L^fcLaJj {Jy rw. i_iXnrkJ y L>ti_vJI 6 Jj4j 

^jLrv-a-Jl i^jluijjJI (Jj-* 6^-i U -l 1 J-U ^ L a .1 ! £-» Ul5i 

• A^UJf 

- Biennials Jj^Jl ajjLIj *Lv.^ II (^j) 

A LAiiJJ £j£. iJ-ijj 4 Ja ^-3 1^-4 Ua. A j, J J <J-a£j Jj-aJI A_lj Lxj ) f 

J*' (jlu \ 4 f\ n l^L S J_a JU^J f j, a~^. n 1 jij 

l- lTl-tw. yxi 1 -lJ -w. ij 4 Li_^_Lcj 1U >j.^ if j,^ -v!f ^ <,<>q 11 I jj^ ^._»_i_i 

SjX-S j> a- 1 t U4 I (jl iA X^y *“J1 <J_lj.=kJ( y \ 1^1 -^ J I j ^J-U Q -lf I j-A 

Aju-uJf y* Sj-LA-V I ^_tii^l JljJa ^.n~ * .'1 > ££jJf tji- t Jl Jjua-d Lijji-k 

4 XjJllil A JU iJl y jVl 

: Perennials s j^juLI ylLi^JI (^) 

y±jJLj JJ j yu.1.11 y. J-ijM Sal Lij-aj SjAxil {jiuLitraJf 


1 -A |>l^i aj * dLlaJ i-i [A 1 Li-l j-fl j-i-i ^IjLa oJj 


^UjjuJI JiL* Xj^-Ja^k. plJ-=u1 y ji (J- 4 LJ 


^ ^ A^all 

y oLajj^JI j o^L^JIj oUj3ejJlj Xa^^vI 



! I IfLj J jJa III. tJ.ll ^ l j a. U li^ t A V ^ A <1 H J ( 1 JlA l > J 


: Simple Perennials Sj^su* 0 iuLJ^ — N 

^J^LJLj jn^AA > V J in flfl J J JaJ Lj I U jjlu 1 lit *x J t J^-A I Jj* J 

£ja. 1 j-A ^ n t ^£.iJI J-aL£- 1I CjLilt Jjl 'i/l * (J>J —^Vl j-ucs_=kJI 

4JLa. JAX1 Jjl l fl I 4, (JfU A 1 Lfi-ijJ I 1 1 J 1 l.LAl II 

• IjLu 


: I aJXa^ O^j 

Dandelion Dock Buckhorn; plantain, broadleaf plantain 

: Creeping pernnials oy&X\ _ Y 

4-ui j^JI ltt-i j ii.i 1 jl j_ll J1 Li I J-4 Li jjj^. ^-a!5xj \ 

j^j ( j^/1 ^jLiaj_uJLi ji stolon 

jJjJjJJ t Bermuda grass ill 4x.j-a_a_U *j-a ^j!ujl..di<lfLA f i 

t^jJI fLjlil r Wild strawberry 1 dLidJ! Field bindweed 
.’ ’Johnson grass Canada thistle 

jU-A (jiu \ i. il T^-i 1 l_L» 1 JyJl I j-A Jjl 

— Ji jhC ) ^^lil I j-A <_jIo I-lIlA 1 Jj^ll J.L-J I <Li jL«J I A-q J.-xJ i j/lj Lx If- 

1 1 <* "V i- i I 4^ liA J Uj ^" T | 1 ^gl Cm i J a.XJ ^ £S_1 1 ****** I llllj — 

* Jjuj La >9 4~A J Lit 1 JyA AaJj (_£ jj 1 ^aV 1 J fl ->-l I pLa^jl ,j5x 

A-*ji — ill jlA I j A _ ^ -w 4_aj \ —It A. -\_i -x. i-mJ 1 AjL^JoJ Ij 

‘UillJ j)-C, Jjja ( ^ ^ ^jjl4 Lfi l-~v.A Li^ jj-uaj j l — f^y* J l i^. ^ i I ■“>!.) t »»-1 

J(X. wU Jj Sji, ( (J- Q - ^w Jl 1-k ^Xu l -X-M Jj-A f' 1 j_x S 1 1 ) 

• * it 1 . 

O i ‘ - LJ I 


YV _ 




c£bJi ^jLJ I 

* t 

yiiSL^aJJ 

« loj1L-u\ : Lili 

* ^iuLiaJI 4^iLS>a 2 Lilia 

* ^gjLiauaJl Cildxui JUaTuuI Cu^jy 2 Uulj 


* i^uuL.is^Jl Cil.U-LA (^Jolal 2 LoaLL 





^ISva 


• j l 

uiuLfcii^vJJ a -x L-k. a_a j lia <_JinAj ^7 I 5jIjj ^1 di kiV 

j! l J l Jj *^.'"k-l 1 jt ^jjJLj ‘Lk^aLi. | Cj LJ AC ^yJI AjLl-oVLi 

^ ^3i\ jjkUl j>-iJ<-i_J J_jl»ji Lua^—J l 4 _ajLS.a t_j-k] Lu* t OJJ.IU A4j * 

<LlQ Jj - L ‘‘~ J-^OJL ^4 Lua^-J 1 Aa aLLa __i^qJ _(j * 4^.I^>^J| I J_i_A 

{J— .-ftl «Liil- uj j jJuaC. ^jC. I^AjS* UMl^l <._3 ll \ x A-jgJ -k _11 Lux^JjuijJI 

Jj I t—4j^-xi i * AXi l^^Jl ^4 A. va,L x j 1 ^JU^NU La! J i >i 1 

jwLiS &ji=> dlijj CjLli: uJ *j I , {jr i Jjl- l^jV! IaIju ^Ij^JI 

c f jj-j ^j , 4^J ^ ljU. L l aa £—ILflJ jLp. JuV 1 (J— Ia_i 

Liu ^ -i 1 £>a J-nJI jj ilJj £-3lu Lnli-1 j 

, Stolons CiljljJ.1 ^J^ia (2^ I Ig^Q 

} 

^ ( (j J J ^ [ J^J Jfr* tjr* ^ uJilL^ U1 

jll\ U ^J)!\ a^Ij>i cAi ^t s* lPjVI f ijj 

vTiL^tuill aJ-A i 1 1 \ w~» i a a Li_A 1 flA c. j-*tk-±.\ i 

£j1 J f l * f 1— -1 b Iaj bub I Sjla JjlaJ dUjj AsA^J-Ia .^1 

* AJjjj ^ I inf Jf. ^ AgJl^V \ ^iabii.=kJj 1^-J j.* * i j La 

i _ 5 -lc- fI cj'i/jLaJ.t ji ^li j-41 ^a Lv^ - ft j 

JjJcJL £~l1 Cijli Jjl- uja*^ I t^_c-jj cjLi LjjJ I (^uiLu 

L- 1VJ 0.1 CJ^J aJj. uilJ CjVI JLajlIxjjLi jl aJ-LJ L^Jl^LijLj 

Sj-ij —a. Cil JAJ J^ja ^_ii, A.L| LXikJ vIj^I ^JLax I ^-x. Li j 1 jj_1Lj J.> v~uu il 1 A_^>aJ f 
♦ 1 LAm’i JA.C 4 j F L=k. cgjLiJl ^ jjlg i ~k 11 

V1 A^. 1JJ jjtfl Agil^j^JLi ^jL».n.>V 1 A_»fjg jjJl Ajili I J-A ij 

^ r\ « 



illiJul j-m«.J I- A^ .11 ijjuUJl Aj|j*if| ^J! <i L-aV L 

AijjiaJl U^-* ^ A_ajLfl-a ^ l J * (ji*J LlLzJ I 4-A J lil 

jjluLuijJI i-Ajlil AjjLAJI jjiaJI «"i l%i jl La wile. ^ ^jill Ajl J-i 

<J L * ~»~ ■ * n I I LA * ^jiuLuA-Jf A-AjLjLa 4-xllc. 4aJLft.fi &J.4 v1m-U I j 

( jjy 1 Cj\x,ijj ^ LA ) ^jSM ji cjLijijj^J! jl jLJf 

• <jLjLu!oJI 4ajLLI JjjJA Aai L ft a JI i 

* ^jMjLuL^Ji *LAAa ! Lula 

jl^»l Jj-Iaj j r i <_aij 4 -j jjj (^jJi t-jjJ—MiVi jj—a <ji 

— : <j_!llJI fL^t) ^04Lj.-A1 

: Weed Prevention £i* _ ^ 

SjjJp»a ^Lm La 1 j j-c. i—aLLI j»_i j - jAJL ^jjjJI A.4. 

AuJLcfi jAI ^-4 aj A j * 1 Lga-fl 5 J ■ “«* - ■ I 

— : ^ uJ^*J lAjLA^JI iajli* 

^jU: £_a AJaJjL^A SjjJo. piuLuxa. j j jj Jj-2k.j ^-1C- (j-a AlaJI ( 1 ) 

£_* jl ^jjuculJI aLo-ouJI £_* jl <c.jjJll lj- Ti/s . 1 jj | U ,Uu tja aaa LaJ.I 

• jiiJ I Li 4 _j ljurka A > L *i » ^Va 6 J j i j AjlC. I j j Cj Li l j a r>- 

JJLJfttai I £_a .It i~i L j I (j-a Lc« jji. 1 (j*U La t i -w -l ( g a a (C-*) 

* 4.C.J^i! <ja <J-3LlJl jjjaJlj 
jiil perennials lj^d\ ^LJL^JI jLil^l Aij (^) 

jjj-i Lh 4 ^aJLL AjLila i ^jLlj J Lajs-lx-u la ^L-i L-I L-k -l 1 ^Lilual 4 j Lj j Ax 

j!iLJl ^-ia-X a J ^2k.^A j-i L .- A 4 _lcJ jj I S* Lajo^J jjiu L— a-y-aJ ! 

^ aJ jljall JJ j-dl C-Li-Ci> JA J J —A ^Jjljijl ^ j-* J * <Aj5lU 
^Jqji> a 4j f l <L*\ ,!>jLmC-JI ‘Ax il clh 4 L^jjLij ■ _ i J *> - JA ^jLjA 

£jli /S _ N ^jc. ^jLLxJI jjkiJ -iA_u_uj tjjjlj IjI J c*LjVj 

* 'ij"’ ^ j'-AjLi^yj i^jjijj j*^- 4 


"T 



. : Weed Control „ Y 

' ^ ^jpJl O lo* 1- ulJ, l (J-J-ftJ ^Ijo L . -jL^i-^J I A. -v. a K A 

JjU <iLi.Lj *LL_a/i JajusLx-II ^ { J^x l- x\~vl Ij 

A-AJ LiZ l A j 4^ (j Li I J ^ * 1 I 1 » II I A. I 1 I a 1 4 1 ■*-> 1 -V A ( I > 1 -V I | A 1 -j Q 1 i A 

<Llc. Liua lAJ ^11! j L$j||j_^.| (, Lil LLi 4jjlj2-A 4- I J lLI I 

<- «■■ LLa (J_J_fl_j j! J.A i LiTi.rk-1 J <La J ULa (JjV l *- 

4 (JizkJl (J-i t ^-i LJ> 1 1 i li 

: Weed eradication J!-_ f 

,1^1 jl SfaJI oULUl J£J U*l£!l <JIjVl J!_-^MU.VI 

* JiaJI ^jjjJJ jl <LuLiUI 

_ ; tj-^J Li\rk-11 ^jJx. ^.Ixll pL-cijJl Lijji 1 j 1 ^ 1 1> L r. 

* I^m a i cjluLij JUoALlJ ( 1 ) 

* Laj-*_i £-li Aj^aJI jj-fl Lui 'V 11 *jLil (< i) 

ii i 1 • . ~ ■ 

*jL»| £jA (Jq * « l \ l.. II Cltei-JJ J I l“ tuj I 1-A-A. U j 

/ ji“ v L*_f l f.\j _ZkJ J L^XjILl*iV I LuiLj Aujylii ,jSuL t * i. rhJ l JJ^J 

* tiUJl 

£-UjJ1 l^.i ^jj Ij^w A Q it 4 j_Lo£. (_yA LlLaJ j {Jl *rf-> M ill 4 hjJ.a. T - j 

_ ! 4od lil 1 Ja I jljLi I 

JL-=kJu-Mil m \j 11 Jfr ; “J 5 * LluJLI A fckVt i ( l ) 

• {jA. J^lJl I A* 

^ > AI Jsj I SjjLuu j-lC. Lfril 1 Jjl\ A-iij-kifJxJ I (Jji» (J l (^-j) 

• SjjJ^ cIjI j-fl. Ifj 

i l^a. S^-ljS ■Aj^jjjL^aJi AiIa ^ A^JiUil jl'j-aSfl 6j^ (j' 1 (*?■) 
a ^ 1 * I <j-c jJ 1 i 

* La jaA jl A-c.jji! lIi Lii 



6jLU| J 1 6J-A A-a jLH -LaJalS A_Ll^j d LjJI (jj^ (jt ( 

J ^ JI A_i La_»5l fi jU ;_] L n_a _ j.L n Li jl 11 jl a. i la i j 1 i 

— • (jiuLJijxll A^atfLa (3^a i LXILi 
jjJcJI ^ jZ&\ ji j—=J jj pSS jji jA-*? lA>I-lI^JI a— oJlSA 


_ : UUf 


Hand pulling 
Hand hoeing 
Tillage 
Mowing 


— ■ JaJjuj (jijLulUl iajlii 4 _i£uL£AI — \ 

jJL ( 1 ) 

Je>J) M 

d>^JI (^) 

cA^-J! ( J) 


Flooding (■*) 

Heat or burning I ( j) 

• AMsJSJ jl J-A JLajLLujI (Ji-fc AjJS* J_LC. jljjpJ (u) 

_ : J^ijjJi <3 jUi - v 

jJLaj^Xuul jl ^j>u Luti~vd 1 V ajlc. (JLajUL^I jJi-A. 

J La X J 1 jl iJ j - 'V i 11 ^ . i 1 l^~J.i jw-U-u^J-l! Jxa AjJcJLi a 

* Lfcti I A_kJL=w AAjJsj 

: Biological control <^^A\ ^ 

sJli I 11 (J-L* ( b A j ^ ^ ^ I (A* ^ 3 J ^ ^ L^-^ 3 

4 ( j-a^.VI Oj^‘ij- 1 1 Jl* ) jl CitjjdxflJlj 

^ Y 0 ^klc. iL a ^jJh A*ajLH,I £ja p jaJI IJ-A ^j-Lc. aIxaVI L^J 

I {j* Cactoblastis dactorum Ul J^\ oajjlU 

"y‘i*C ft*~i • 1 , t 1 |'^-i^^i 1 A i lL j Laj ^ jJI 1 j>jJ t A*a j Li-1 

Ulcr® <^>^1 op- 1 I (j-* /^ 0 O'UkaJl J-a o v ~vUI a j-a 

4 ii*. \ Y 


ri _ 



(JflJq-; l Ci Lljlii-l Li1 1 i-Ajliil (jc. (_£^xl <llLLAj 

Ci Ua i i W )-^J j L a-1 - j 1 u *^ I 4 _a j Lfi-11 {jA ! I j-A i V 1 L j -iJ C . 

(j-*j — Cijlilf q-4 £^jjJI i j-A jiL* ^ L a ..J l t ^ u^-i ^lil a_*j L a 11 

_. ,' CiLla 1 jh < I * j-A 

jl <Ll it aa L/x J j ^JLc, La [z Li^a^-pi -% i <J-ik-dl ^J f _ \ 

(j.* >. o LaJl 1 -1—I (j I 1 aTi -t [ At. £_ja _ L^ La j LLa jljnli' ^jiu L—ii-^J I 

* iJ iflt-J 1 j lA^jJ ^aLu-I l ^J1 SlAj-^jJU <LiJ l. w* tlV I 

j iflkJ f jl-AjjV ^J-ujLlil £_a A 2 1rv*Ji I <w_i)jjJo I _ Y 

' * jl ) L$_j Jil <j1j _ 

: Chemical weed control Xi^LcufJJ ^jkll - 1 
4 ^Lti^.11 4 _ajIXa ^ A-) j La. i5kj I jl jJll ^ I J-->. 1 * J J £j£. dLljj 

JLt ll 1 (J-XC. A. >,« \ lla i J-LaiI I J^J 4.J .a i u 1. 1 Cj Li j La.^J I jx. mI J-A 

>' i 

4 Ml 1, f Cj Li j Llft^ i I j CiluJ-dl j* Ajaao-Ij ^klrJUi-Si Aj^Lj I Lj fl n in j 

Cj Llj ^ l {Jli-i ^ Ci \.\\ 11 4-aLc, j. a uj j_U-*-i La L^JLa ^jIij Liii^J I i-Ajlii 
^ jSi-1 klv ajaVG (js-i k .n rJ^A La I j i a j < JUit I I j,A A_x Id ^ tin i 

( Jjjua^kJll ) I Vj ( -LitixJj ) Cl IjLxlJ I jj-A JOx* 

* La_* ^j-VJ LU i (j-lc. J-uI I I j-4 JjlL I jl 

iJ-aI^c, £ ,-x j] Selectivity . 11 x a 11 a.j j 1 G.-kVI S^SJl aj-4j 

4 1 • wU jjJJ jj j\ I >lal 11 4jLljJa ,_uLa • <fl ll.o^ a 

JiXA LJ ufl Ja \ > ti \ J 1 A H .\ 1 Lj ^J[ -V j •> Ai . L >-1 A 11 A > j [jl & jl 

* Client I *j j* 4 ^ c ’ ^ Ci lGUlil 

M : u rjlxioJI Cj ijxu JLjjLluaI cuS^j : IjuIj 
^ 1^»1 j— J* Ltir*-* Jj lA-* ^1^ JL AAJ i vCJj 

• 6jjCJ ^.1-liJ I ^2 ull-ij 1 |j -A ^Laj ^ j I (j-A Sjj A a 



J-4J (jL-iL . i M^ J) JLi t r . (J Cl2j J J ^Tk \ i j 

— - (jL-iI (jjuLl^i ^j_Lc- ji Jji^-k(1 

Pre-sowing or preplanting herbicides 

11 1 l J-^3 jjItJ L^iijaJ 1 Cj 1 Ja. i a ^ \ jda i j (J 1 ajj (^J^uuluj 

^Uj J-^ (_r® J J~* JJr? J^J-^ (jr^*j 

Cj 1 ( j I-iti H jfc lo * a lJj- 9 diijj i_ j^j^JI L=»-a 

1 lr> J- > . ^t-i-1 I ft i 1 _yi J LajvJ-lxi i L a . 5^ * A_i^oJ ! Cj LiAJ ( ! y& V A 1 * i ■■ 1 ,1 

* ^ji a - fl 11 (JjA- O ■^ ..a A£L Ij)j A_jjSJJ £-4. 

: Pre-emergence Jjlj.utf I o) jj-'j — X 

^ l-j-ij [ til J—=>--1 <j*l (J 13 j «Lc. Ij^JJ J—i_i J->-5 Cj^LaL*_a 

Ci jl * ^t!-i _uj Ca"wj ^j-a S j^ii Lia A-i.Tj -k. 11 j l 11 CjI^jU 

(iJi jJ j Aj^aJI {y. JLifl "wj [ jJjlA CjIjaaII aj-4 "v * n -> 

• ( J_Li Cj 1 J-u a JIajuLuj*^ ^Jjia ^j-4 i tilllA li 

jju=k^>Jl I jllLul <JjJ a.i j ui i Cj I Ju.i a ( I ) 

\ -iJI jLL_J uu Cj 1ja_La ('—i) 

yLj LioJl j Jjjuzk^vll (JjLj-AjI (JaJ (JajJL-uj CjI (-=»*) 

— ( £jh-^ ^— A aJi^i (V*j 

JI ^ aIumI jl ^kiil ^ (^jJI lMj IjjJI ^ 

: Post-emergence herbicide J *i J^ 13 ^ ^ 

Cji^l-ij Tjl ^iJUJ ^ I K’t J l (JaJ O -Uij ^Lj-J_lVl (jlllj—-AalA 

* yCi Lv-J I 

J J • ^ A ^ Aj^Lkiilj ^Li_ljV^ Jju t _jLj Lt^ Cj l ^ a •qj-^ II1 L* UU. j 

• \ 11 A_u ^ *i I Li jliuVl 



AjjJ! I JlAjC. iCjij_i-LA JLaa1j-uI J Lj-L i jJ-JJJ-W 

LT® ( ) Jj JJ^ (j r*J S ] ' tjiu LlaJ l (j' 

• 4. i3 jijjVl 4-c^kjj^C. (j-a J-xj 


! jjlili LJL.'vI I CjIlU-ia ^a-uldi ^jia ’ L^luiLa 
6 j —*_j Lfj lJ-a L t -Aj-u I LiJ I ^.Lc. Ld t ~*J f «jii I j_ixA ;J. A . i ILii o 

4-L *_ld | 1 I J l l.t l A J I L^lcj J \ T ll (J I^w -k. ) ^J-4. (_yi-C tilij I— ssjl^j J) jjo 

lUj ^-Lcj — ^I^LuLl-li ^pJI 4^1 i4>lI IpAjlLa j i j -1 I ^puLi^J! jl 

II ( 5 Aa ^Ic.j _ jUpVI ja_j ji jlipVl <Jj-a — aajII 

_ l ^_J 6 ^jia-11 CuJ.Aj — (J. A*Ajllll I L.1U-11 jj^jaJ 

: Broadcast Spray ^L-c ^ 

_1-0-1 I (j£ jj- 1c, Lko/l Uua Lxjj^p 'X 1 f J, \1A J 

J—1a jjJI -xJ f ^1.1) CjIj r“>l.i nil ^ dJJ J J — 4_La Lxi I 

11 I 

^jjJI [ C-4 (J* a j i ii i Ia5l 4 <_r“ jl c^iil Jp w.X jajj-JI 

L^lLftj-LitA JI*1U»I SJLa. ^-2 LaJ^ ^LlJjVI (J-jJ Cl I j Ha 4-JLa. p, S-l-l"V •—1 | 

* SjjJlj ^UJI jji lCiUj^JI 4_ajUI LjjaJI 

(_ppLxtt-^-JI 4 _*jLLa aJI^w (J _a ( Ja»“>im \ L j I f I 1 c-a \* \ U j 

• ^pLi-i Liti. ^_J I <Ujlli cljJli 4^k. 11 ii i I p-L^jI ^j_a a j^ijLiil 


Directed Sprays *■*-** ^ 

4-la 111! diljLuJI 4_il-JLi L^jlS pLi V 45_iji=J J-xaa 11 I pp 4_x$j 

dj L1 Ll_i J^i_lI I ^j_LLA^/l_i £j*[ _La^ u.~ \ Lul j — I (J^aJj^A-1 I 6"^ 4_^. i-i-u_L I 

A y s t g l 1 i jv ) ^ juaaJL I Cj Ij Llj 4.i u a ^La ( ’jA -Lais ^jjuJLi-jj^J I 

(_y*j .La 3 »_a ^izjjLJ 4 i i a a j_ij IjJj-i (J Iajlaxju Li j -laAS l-CL.i-J I (_pjJI 

£ _AJi Lqjuj_4ju Li jl i_i-i-u LLa p Ll ,1a 1 Q^i a . V I I JJ-a-A 

(jij-ll JjL-u ^ Jj-^ad 1 Cj Li Lij ^AjJ ^jjjdlJl L5^^J 

* 4Ji 


^ rv „ 



(jivi 1-UAJW.ll c*l JJJ-A aJLi. jjJ (J a XJJ. li j J^AJ-LjJI Ja jjJ | I j -A J 

(( c>fj^ !jL»j cj)j£jIj >) fjd-> jLk^jJI Q cLi\ auin J—1 a A-ixLA^LLLj 
oUl J U j Ix .j | jl 4_^UJI jjl J L-UJtJl ^ ^^u L l LaJ I <Ajlil 

• La^JX. jl (jl uUC l-fl j-Q ju~> Jxi Cj Li l_J 4^_JjjJuJ| 

-Uia ^ J jaJ, I iajkJ I ^lc. I <J jJxwa {Ju j aJj jJoJ i 6 jj* (j?WA i US 

u ij JajkiwJl Jxj ^1 ia.LuU d £-a Band treatment 

CjIw U^ -1 1 A_i a5 l IjJjS jijJ <>» J L** 1 i y 11 i—ijJLuuVl Ij—'Aj ( (juSii ll jl ) 

* Laic. Ijg Jc-o h Uit I ^jda jJ Uc. Aj j-LL*i I 
: Spot treatment 2aSa i^Usil ^adl <LLUa ~ T 

{jSi Lj La-i-i-J t ^LtiA II L$-ii J-ja jj I I JLj 4~iij 

II cj! uUu J L& juu>uV ^x. I j Ma £ja L=»J I (J a . -d 1 

• La-I la 

Ja Sja m {jL-i ULw-> Sjjj-a Aj AJ CjJaj I jl Ullx. jAjj ‘LLa L*_l i -a j-A J ,M 

f - J fl a. * k j jAjlj Lf jJ I CjIjjjII OjaI A 11 -v Jl 6 jui ^JLa l^L* jtu i -U I ( 

L ^ i- ^ k 1 ( £^jj_ll I lix jLt< u^/ l ilj.a dJjj -L.S-Q Sf-jjj-LI AjlAjJ! a»j^jJI 
UUJl j AjL^adf j «_jL] A_ajLLa <L1U, US ’ II * Ua j I (_^Lj 

(J.^U ljA.|j (jJ-jVtjJI Ja jjSjJ-J jl ( jjuujV ) Cj J Aii jiu^U. Sjl-a-J 

• J^LJLI 


_ TA _ 



CSliJ't-AJ' 
* * 


iad_La : }*ji 

4 (^ijLujLaJI ClI J.Ua j> i^u.£i 1 l.nLi 

* yljjti?i^ll CiIJJXa JL^i^ 4*±aJb\ 1 lllli 

* ii^uajUf jaC lj I ju-‘-a ; LjuIj 


* ^LUJJlU <Uj-uaJull pldi 1A ; Ij-u-'iLa 

* A I Cl I dAJ A l IxUblkLui 

4 ^ajLJj_^J 1 Cl IJAIA Aoaxul 1 bkiLui 





(j£ut—A*iJtl 

Chemical weed Control 

: ^ji 

Cj b j 1 A..5LI! i 4. U. a i ^.*1 ^ I j iu ujaj jjl j_i 

^j A ji il l V J Ciluluill J-’^ * 1 (Jl2j f bjl-U.-wl Cj bbjJl jJu ^2)t l ^ j \ 

r li 1 4 >l*ir (JjV ULiJi (J-fcJuLm 1 ^ > I} i I 

Schultz ^2 Bolley Lc^jj^a Bonnet Aoa^j 

(Jx<-e> bwl I iSJ-U-u \ i J| Ci lu_ij-i5* i JjJ l ^-fl. (J La x2jl+, b Liu 111 1 ^^-2 

<ihu-aLajJ! CjIjjj-i5£ j^uA VjJ j j ( CjIaJjJ^ C.J a*1:-l<jI * A j L- ^ -.i 1} 

(j-3 J La a JU ,J VI A -L-Via 4_gjl au 5\JI JjUl oJtA JljJ La j n Bolley aJUajiIjJ 

* ^Jjljj^Jf Jj^i il Cj 1 ^ U i *u k 

( j^xaLx (J b t*Lmt a Ui 2 Aujl a-i5L1( tlJj-U jjLojuLtal 

^c. jJI N N ^Lc. j-aj tilijj Lcoiji ^ R-abate ^bl j 4-LmujIjj 

<jl jJUJI tyA J jUjLUJ * U^jJI CuVl fj^jiltl ^jlc. (\a 

(jij ^-2 Cibj-LxflJl f-\ _K?v£j b I ■ un>1 jii t»j i*Ll ju£J j (j-cajiLa. 

•_^ Jlc. ^LJI li_a juitj • Cal_uWJI 

(jl ( ^blj —lJ —=w I— <& ) £-^ju dJjj Ij-^ 

7 ^ Lrwu £j[ Blackman \ _ ^\_u L * jl_ Jajuj^j ^jj__u I 

^1 LajI CjUUo^JI j_x£. (jitlI gljurifl it (j-=»JfcLa*J1 I JJ* 

bj 1 u.%1 ^Lu4 ^^aj^aVI Cj ^^ ^juJ(j < AojuJ( ba yu ulbj^t 

J CaljJAui j-jjSJI {\a A__JLc. <Luni (jjaJ ( CjbbjJl 

* Lj-1A \ blfl CilJ ^I tiiiu tly£* aJ-aLJI ^ Jj* J* V i i 

SaL jjij Sulfamic acid dwliLJI yli dJjij 



1 jl AJLlLi 4 j_Llo ojLt aJ l q«Laj 6j j-L~la A_lLu» 

Jj Lw a Sjj- LS 1 Ijl pJoaJ l_uiiLa JioJu j A_lL-cJ| 

JL^UuujI jJ -:v_A J.iwi I ^jxuUi^.^lJ dUA^ \ \ i X jlIc. JJ ajUl 

Truffaut & Paslac dL^L * ^iUI 3 U ^VY ^ u^j 

_y-A L*k “ i *1 Ls_^j\j A. 1 I “I "v 1 Cl 1 J-i-i ^ .**iV ^-'y i ^ jj,*Lt 1 ( ^l_AJCUuul JJ 

j-aJJ jkjjj^uaJf £-L* ^jl'v-j ( tSinox) ) (^ ^ , uu* t_ v j v x,a j 

jLjujVI £—fj — J^JJ { — ^ ^ 

DNC a^Ic. ^_LLj-i (j^ -dJj * Aj^ j-aV I $ j -vTJ, 1 Liii-i^^Jf Lj^j^ lt 3 

<3^^i DNOC JUljcLujI V jj dDjj * 1 j-> hr —* I 

A j . Ld 1 lIiLl^a ^ a. I (JjLl lI I 4x. JAOU (J I JdX—L-u-u t j>jTG j * dlij J-Afl A-lic 

^jt-i — *\ i i £ji (_£jJl Crafts (j.ujLatjSi jj liS cJj-h^ 

% • . > 

XjJU-a (Dinoseb j ) Jj—L^a (£j^ ti J-ihl j —-} J . — ^ — jjp ^- 1 

S^-Mfc JJJAJ f J <-i I ohujli ^2 ^Ul (jIj Di^C 

* 5^fj^ 

A.'%. i u i ( j-A L^.l f CjIjj-la Ax. ^n-rv-t 1 6J-^J i 

<—2 j_A Lafx-3 * Afl l^A-l1 CjljhuJI ^r_lr_I 

A_L»jJhJf AJj^JI ^Jx. (j-* Tl 2 I_ u±Li ^ijLuti.-k.jI Llil bixiJl ^jiijJl J-*l^ X1J U ^" 3 

f (^J t j-ilc ^.5 i > i V A j 1 i^k.-iJ 1 JiJ-aLJ.1 CjIjLuJ AA-itLlI 

Ajli Ala (q 1 ( 4juilTi ^jfij Lui^vJ 1 jfcJsuLAj ^Ui-A ^oiil jl jjl f ^2 

^jisjLj ^iiVI Ij-^V JfnLiJl i_}jS^ 

* Ur* A >a5L) It- 2~-->.~1 1 ^Ja-Sk 1 La_a 

^j-2 LL-w.1 1 Cj 1 wi-i-iA LSJ- 5 ** ^ Liluiu 1 di Lj-i La^ 


iX - 



Jjja — ( \ ^ Y*\ ) A_ullll A _JtLaJI i_j^paJl *U-ilj 

( ^p-pVf ^-UC liJ. 1 ) 2 : 4 - D l^J ^jlaVl i —*1- 

J 1.U.UI i\ A_1t_U-> I l^yj J J CJ ^ A -) Jk J A_k3JjJ l^J-J (JJLlJ L 1 71 *\ J ■ L y ,kC ’ 

i_J J^aj I * L$Ij f J-*-J ^ I Jj-J jvJ pp Li_j 1 rp 111 I ^ I » J 1 1 Lp-iul ^5v 

A-uI£aI frj-uri H oill t- L*_iiJI itil ~\-:1 ^Lpij * 4 -jj IjJ f <J-U-*J1 

Cj 1 -1 > \ a*\ Cj La A j i i 17< 11 Cj Lif^d l 6 J_(_g J1 la* k'j 1 (J 1 n t a.< - *V I 

* i J 1 j-& l ~k.I Ja Li.iL a ijLij ^J-C 1 ^ O * ^-i tfj LJu^aJJ 

M : ^LLJI Cj) luj-^ * I oj^Ji 

cs-l! ^ (j-* ^ji-H la- A (j* jj-UlJI u 1 ^ 

I Jsfij — Uflj U j J I IpU^H AjjlajJli CjL^jJII £yk JjJjiJI (J 1 g 1JLI m\ j 

^lc- Cj ijJLif I A a_A oifl’tQ * i -v 1 f lZj 1 jfc vi ..a* I (3^'ia A an I^J t A j-£ 

,_ : <_lW I (JJJ-tuN l 

• diLjLuJf Laj-lj^j a_i5o \ I^ia. ( 1 ) 

^ Cj 1 a > t Cj lal-lljf (s Ll \ j ft l »In I J£. JJk (<—») 

* I 


j^£- Ci 1 a > j a*S LpJI ^ a i ii ^jJ | A^j U v^ll <n j.& ^ 11 (_^.) 

* Auju J1 


LijaaU A iSnLLLa *la ^ )1 Cj i JAJ.a pimia ( i ) 

(_j-l J LijJaj Ijl j. t .’ Xft ^j-ll i j a. n ui^ ^ ? < \ a s ^Iu 1 _Q I Jj. i a 

u ^ 1 ( 2 j^- ^ - ~ j 2 ^~ >r ^ ^5 a_I j mode of action a— i-ijdn 

JjJLl AjjLiIIJ A. \ 1 1 A^aLc. ^^J-AJL-U 1 4 ^ ^r_ ^jJJo-i I Cj i J. 1 d 1 

O 1 J \ > a ^.a . i ii t j * <a Lx j A . > j A t j.-k ^ A - djJJ A^lj-iJl 

olopJlI f -^“>4 An^poJI Ulu Contact herbicides a_^^ULj 

Systemic herbicides olapll l^_L jlki ^1 


, <T _ 



LfijxlG (j IS-A ^yJI ; — I LuJl (J-ilj (JjLAjjj < Cl Cj LilU A^L-u Cj I^i I 6 J-A 
♦ ClLlij JjLli I jflj • J\ 1 j l 'v -a j iii- 

* I 4 -J Jj^JI LiUJI JS JI5I SjU 4*LJI fs ^JIj 

(j 1 Ltlijj a j lil oV La. ^.9 L^IUj-u-uI £)< -■ v i_jlj_i_kil i> j_A ^ U n A j 

^ Lnl_jJI l^.'i ^ L^j-ua.^. Lii^jLi 5a—ij -uiiJJ 4.,i5l11 

ax a^ - l f jia_£ Lj jj-i t-^».-% 1 11 * cjLLlII ^.Iti*.a LibLi. 

^yJI jUlll ^Jx e-(^j>-=>.l I SjjJs.a ^Jx 4JLsJa_ztJi 1 . ^u_i Lli^JI Cj l J i 1 

* Lj i1 J ijallTj £/^ A \ ^xlf AjJ "fcJ I (J-=k.lj 

Cilj-U-a Ax. j a 1 —^_k li jV 1 Ax j a- ^ - l ( (J-uSlo-i AjuLjJI Ax^ajJJj 

*)/ lsJJ&j • lal-L u 111 Aj_li.JjJ| ^1 A_i^ LftrJl 1 * ti 3» .tJ 

1 fri Ln L u Jj _ _ln ^_a £jJuJLj Lflul-JoJ ^ Laf£ Au.ii. a Ml Li 

(ju-i I ,* h -v . 1 f CjI J. v < a Jx. I tLi.ll Luli Ax 1 6 J-A ^ic. lP^^J * 

(J-=w I a I I 1 ^-i5La 1 o Ls-iui-l I iiLij * LjjJI Cj L» \ j j i- fl j^x-u (£ uiJ I 

u* la-u {jaj 3 Uj^ <_pl 3 ^Jf S^- j-*-* f-A 3 ^j-^ 

Ajjju Illaj jIjjS 1 ! (ji u^uj j’i jljjSM if* <±jlcL^I 

* Cj I t V j 1 I Cj j-t 1 {_^a Ji-i 

_ * tLC^a ci^i^ LjljJJ-a jUi4i^ (o) 

Jl i UaJ ) Jx j-a i^m 11 rw (jiG 1- Ju^=lJ I d> I Juxa |k . j u i ^ 1 

jkJ-i J " 1 p t >M 14 (f ^IxjjVl (SsJ^ ' J 

^1 dJjj <• LuLU Qii-J ^-uutfllll Ij^ jjl ^1 * <ui ( LtH-ij ) 

♦ 1 * Lit a (1 o ^ ^jl Cj ^ wiaol i 6J-A 1 JlLC ^ji 

Jjl 5 La I AjjiJ I Ls _lx jji j5 I Ci I axil I ^j-a ^ I J-fJ cj I tU-uw j 

jl Jjf — ^ ^ t j ClfjjLJ jLxu! qI J-Lfl 6 ^~Jjlx 4 LsjJUJ Ax I 

* A_] jxi I f. In-i 11 lo L t 7 i ~v . l I 

jixG a-*-! ( ^jairxj ^ (jilju I it) lis jlixV I a~*—> Cj I a—i-L* Lai 

* A-ijuJl ^cJ=utu (jialuioJf jl Cil 


ti - 



i J • J 1 ill J - SW 4 ^jl jlluV) lj-^i dj I > LU.4J 

'—ji Aj^jLiJwxj Ia 1 ^jIajL— *.' ti^JI ji^jj tjiiL ijI >,.qL pi I 

A_a. Lc. 1-1 li .Tk |“|1. \ i i A «jLu»lS! Ijl jjjuJI (J^ di LljI 

4 t\ 11 15 1 . * . a «.—SL0^J dlijj CjlaaYl OjJ-a. ^»-La4 d* I J-i i i I (j)*-* a-i dlLLAj 

J-*-J CjijjLlJl 1 {»- LA J4a^j I (JjjLl Lg.-wkj.jj * Lg l il 1 a CjLiA^I a \. 1 A r. 

\ jl . in A t j * ( II ) pikt (JA ^jJLAJ {j'\ ZjdL Lla CjLuVI 

Lg-il (_£ l t ^jajLaJl j-^Ji oLia-ll j ! Lgj ! ,jajJa ^Jx. jjjp 

j_jJkULij AjjjLiJlj j-ij-xJ1j ^^-IjS/1 < i> Li-k Ji <lL j„jul1I ^«Is 

AJLillI jjjjJI 6j-A ^jU IjJj <UjjJI ^ Ig-wia”! 'iiu144j ^ SjjLJl JjJiij 

* ^J| (jjajJ La-A a mi jl £ LjJ| Lg-^jJanJ 4-w=aj_C. Uni 

Lg-i lr. liLljj Jjuil IjSfljfcj La ^ULiiVl J-*-j Cj i uU i a j 

^IlSkl jJJJLJ t \ ft J 1 I PvlAjI jjls (Jjj) O . Lw~k J J_y3J j Cjkjki-Jl (jjiCi 

l (j^jIuS (J f 1 CjLj LilJ I 6J-A 4x. 1 Li" w , i (J*V idLl j J < 1 -La j A-Jjjuwa 

h i 

^ tki.-i-J A_^jJ ^J. wn > JI I k\-A ijl CjLjL-iiJLi L$J j*- U “ 

(jAJjjJ-II \ j_A ^jV * CikilJI 1-J^Lk. (J-kj J 4-J j L-vJJ dj 

^jlj-aOJLAjV AJ LLJ IJ P-JjjlJI ifS d~ n , ' ~ ' 1 u ' (J ^ |fc Ul-^j \ ^jjl 

I £.\ U -k.*U I I ikji oV LiJI ^jAjcj ( _j_a j * j-o-Ji ill j 

j l -*yA 1 ^iaJI la,_ ft CjLlIJI i i J^aLa. CjLljJJ 

■*■ -~^ a l J_AJ<-Iu~aj (j? aJ I < Sh a u^J LkitaJ! 

L> a4 \ -I a LI A I ^7 ll^4 1 Oi LajJ I ^ f j La^ * OI JlvU I 

^ oUi i~U I J^LitA I (jJ jja 1 j *J — SjjLJ! •LaJ.lAJ La-a ja^ f 1 

<u^Uoa£il ^-loLjnII CjiJa-m (^u) 

1^4 (jjJLaJl a_^. f | J-A -wJ I CiljA-ii, £ \ ».n ill! 

A. rt -1 A l 1 L- X V^\ 1 I ^3 J l^j.A.LAU L ll Ll Ul4 ^oJ(j (jii4 \ i tl.-h-l 1 dj I aJh-LA 

* l^j-i 


- £° 




J j ^ 1 i I I I i j-4 (JJC Li^traJ [ Cj 1 >11 i ■» |fc ■ n 11 ^ 

— : Cf^ 

^i-OJlJ I ^_LC l Jo J I Cj I J > 1 * ( I ) 


* A_U JUlI I 


4-i J j -j* ' UioJI 


(v) 


* <Li jp. A iJ1 (jx) 

i ^LlIl^JI oIl'.u^ jLw-aj <Li a at i LUQ 

(J-* i i j-^. i ^jLu_i ^ii_i Lkti % 11 ol jtu (J L. *«* 1 qj i iiLjj'V 

{J L a - » . T x.l u I <_ljx IjJ I 6 J . A >■ .Q LT- ^.,i j — <Lc, l J (S* ^ J >ifa» J J 

(j-flLi j^jX- (—fl Ll -x i Li5k — Ci i'. \ x J, I J l 11 CjI J-i J-l 1 

fcJLiJLx <_aU <_]! J ! J—JUk ^jC.I^jJI —J-iV 1 4 1 IaT. (J-aJ^JulJ 

• JjjJ uJ5 jl 4j£.| jjJ| aJ Iaa JI LjjJJ JJaj (_jjJ I j £JI * * * ££j-ll 

a. j^.iJ, 1 (JjLaj ti Ju^ (_y^i LJa oJ 1 iCj I ju* JUjJL—I j 

J j$ -V 1) u^Lc. jIaIc-V! <iij ^j—iVI j J-L^iVi aIjVI 

* jui lirJ ( L U^Ilj LLj_i 

L-&xT>kii 1 iJ _ll 4^_fll5L* l ^ f ji \laxJi Jj^llli 

i^uuxJ J_u^LJj \ flJLi^i Y • « -l 1 (Ji&-> (_^-JL—Cj 1 J .\ i a 

<J 1 A**! * It I L* f | _ 4-LjJa ( J-Li^a Lxl I 1 fl « i«A X® A . 1 1 lx La*I — AjjcJI 

££jL__jlo_» La-1 |J- A« -i1 J Uj 9 ^^iuLiunJf Cjl - U- J * Lff^ CjIjjUsJI 

• L ^Ltii_^Jj aJIjV *Lq liclll Jtfl a-1i.il i t. a» I A \ * * * 

/\• «l-i*.il 4.1j.vtJI Aj 2 w_a l^J,I CiL^ljoJI -Llj 

aj J-Ull 1 I aA . y 1 — LaJll ^IjuiV ^ (J-* X° 4^^ 

Cj Lj L-Ckji! J-aLii Jjjju Cj ( 0^.1 i _ J _Lc. A_j_ 1 Lc ajjj Lfj L ^Lc^aJI 4_3^fll£U 

♦ 4 k _tc.i^j^l aJIajJI tj 1 


Jl I -^a l^LL Aj-ii jJI <1 aIxJI j’Vl tyJI A^LaJI La^ 



jlJI SjLiill jkJUiLaJl J^UJI jji (j^£j S A^ij 11 h JI ^'jJLJlj 

A -IJ Vi-J Jj-<-ajJl (j-U- Sjjiil f a*-l jl — <j-* 

• 4-irk. Ill j/ 1 <j>Wv II (^Jl rSSis->-\ ui^f I 

jkLUi ^.La aJ (j^)£-i J-i Cj 1 u J L4-wa.i *j I (jli 1 li 

* aJ^UJI ^aaVi jp-fl jj cr^J l) -* * I J I j^j 

A_iLLaj AjaLIJI JjJ-I! (jtuL iL-JI CjIj—J l a t~> < 4jl (jl J 

(jiuL*iuaJl S=S l£_* jJbl (jl SS _ L ^.v fl 4-aailA 4_xC. j jj Lya»jJ j V\*i J Lx J! 

C(_£-*“« Luj l (ji*J L.—X-J fa J 1 I JJ-LA {j 1..4 t Ju, a 1 (jpH A^_i J t It k 11 | (j-A 

ola _j-l*. JL. dill (_j-Ln J—jJaJlj * ^Lu\M ^ JaLjJI 

Cj^j * Z M * r\iA - Si ^ 1—c (jLLJI jj^I cjLc.I^J ^ (jiul-^ ^ -11 

5-lLmJI ^-iil LjlL* <jK L* Li J1 aJIjV UjiUI UUxJI 

jj (jjA* TVV (31 a ^J1 L^J Laj_i_i_u 1 i U£ — \ *\ i \ ^.Ix. 

• fLJI ^ 

(j ^ A j V Lf^! A J \ -\ \ H J j , I < r> UJ> 1 (j-A loan (jl uJi jJ*-) (jl ^-11 (j-A J 
jl cr Lr. jo£. Lai 1 l+ \ a JjlIIj (_jljl i t i -h -Jl (jlj — j' 1 

J~i ^Lfl I ji j — Cj Lj LajJ ! jjlC, (j-A 4 _a ja i l | J^ljJtl n -k Ll jjir. 

(_£jJJ ^a*V i JjlILi Lfl-c-jLliiS ^*i \ 1 (jljLulaJI CjljLij jSZ-> LT^ - J Llklj^ I (j-A 

Ifli-LLfllll »jjiJI Jjl -k (_j-a^Yl <jA l-kilaJ I <djj t 

SjLj jjji vJuSlj J U-I L?-i L* _^ J I A-Ajlali (jli I a^Jj — %. a 11 

* JjAJ-h-fc [ I 

J—*x. Si jjVI (jijLkii^. A-aj 111 JjjUj^jJI J La. t il. . I (jl Jaj LaSb 

jSjJLaj <Ltjj.iij 111 1 aJLx (jjj Ji-rk-jL* Lui Jj ^ % 1,1 SjLj (ji^- 

I—IJ l.Tn 1 i i (jA wl-^J Alii dll * J'J jlajj>n (jj) / \ 1 J 1 La 1 1 (^J /.\ ^ 

jjVJ j: ^^ (_^ q - a . -v j V^ j j.* iIj!— l \ • (j i jiuj-=wi (jj-H 

<xiii LlA(j I j • Z.J\\ ^I’ja-a-iA iAq.-k i Y ^ j ^.c. Cj Ll ^*• (j^j* 7^V jl j S a. j 


- iY _ 



LS^- J- I I ^iJil _ lLzwJI 

JJ Lj-U-ti /\£ —J jjjL La-J Lafl Ia 

4-^Ltl Cj L\J-i l u ll jjJi 4_\_s LI I ^ioLkL^JI j l j5i jj I ^J[ Aow V>-i 111 ■ . 1 j 

u'j “ LaiL^jI ( (J--yj I J-fj ^JOu4j Cj IjJ-Z^-II ) Aj_Lj£JI 

*LxaJl JjJ-lI ji J ^Un 1 o! La I U *1 A i U11 A ^ j V I o~ 1 1 ^jUJ i^LGI 

• OJliUI JLj 

L^J - Lki-^-JI lZjIj-i- *a tiA.G j-^a 

cj 1 A-u-1 f j I cj!j i>ii jxj VI ‘ClILjJI ji <_uliiJI ^^-2 

( j-il j-A La_! Li Ljj, lj Ijl ^ v j . ii-1 j_i£. I J-A j * 4 jjJLl£-H 

* ^j-LuJf JL^-a ^ Liiu»" j^LlI 

* n 1 <Li j_»_laiJ | &ji_ljJi A.j^-1 I ^bjJI J-A u- ft fl 

^Lc. -v. \ ^ V £ Lc ^j-a I ^j-2 1 lIjI > i -vA a 

4j [ Cj i l tdjL^jjuul Ln) ~ ^ jjj-f Qj ^ ^Li La-J 

• i J_^. A^xila «G J Lj ^,’1 ji a J Lj 4ji jj^L jj-fi S^IiJI j jM-=». L^LiJl j 

L J J^jj f 5j jJl ^yit-1 Cj I Jj . 11 ft (^-3 /■ ^ JI Ajjj_i-jjJf ojLjJI 

Cii i a j-A dM^LuiVl ju ft i u ai > Laj-i_J — (jLaill i^-i Lit. -> ■ CjIjj-lI / \ £ j — 

* S^piJl 6 jj5 J^L_L Ljj-Ej CjL ft j j T na 1 1 t-Jj-irJI jjA^aLa^-A ^w-i i i n - >- 

^ A V jkLc, _=w £ J-^lil 4 ^-LU l ^-2 dilja-ill j-A lIIi La. j L ^ -11 ^i La^ 

— : ^lIlL L^ILjj 

* ^ | il ' n. ^j^jlLa Q ^A I I lj I J i . ‘ a 

* ^ * 11 i i mi | d » 13 » L_J Lj j ).- ^ J 1 l^J I i^^ 1 A 

* ^j_iJ >*i I 4 _lL3. (J j vL \ Y jA diI j *■ i ^ 1 1 I ' * 


_ £A ^ 



oI-ujII (ji ^ UJI (jj^Jl (jl US 

4 C'^ja r UJvi ) US J* m- « Vi . Y\ f lj*1 J>U 


\YA- 


UVL r U 

\‘W\ r L 



ri yy 


Y \ V* 

> n r n 

^_1 La_J 1 ^_S ^j.i k ^ ‘Y.^ i 1 s‘*-i 

1 jiu 

^oYr 


\ • OA 

Y i * 

^J- 4 ' 1 cP 


y e \ r 


\ AYY 

Air 

^-1 L»-J! {_£-£ a 1 J1 l~—j 

1 J.a-a> 

YtY 


t\\ 

Y Y ♦ 

lt* 


UAY 


YY \ 

rtr 

fJUl "i ^L>iJI O 

1 J-laa 

\°A 


UY 

Yi 

^'i «i 


Lijla 11 < 

k O La-UA CjjIj ^ ^V i 

\YYo ^ 

*> 

•T 

‘J 

•T» 

JO 


lalUi 

SjLjJI 

oilSj * /e • . 



4 U-ijjij 

LT 

c U-> j.a 

cJJq [ft .!.!j j/\ * 4 ^jUij 


Jl-sm 

t*tft U ill ^jlJl JjjJl wi^a jijLX l^S* 1 1 j-A 


CjIwUJ-4 

k ^y-Lc. AjULU LtLA Jl wS 1 j-lSl 

J.jLt^I I 

er^- ls^ 


__ UUj jai j*\» a 

<_f^ 

6’' VI _ 

Cj Lj j It.q- 1 f Cj 1 jj- ■ a j cj 1 j-iaxJf 


C J-JUQjJl |j-A QJ ^ 4 rfV) 1 JwLU £jf\ UAJ {_£jJ[ -14-^1 1 (_£ ^-A (jJx. Jj-i Ij-Aj 

A.ilAr.^ji I dj\ jiu ^JUj^jujI ^-3^_juu^lII j_aj_JaUJI I j.a ^ 

• £_ ^»V 1 

: Inorganic herbicide ^ (jiSUlaJI Cjia-u-a : UjIj 

i J_4 jjla-k f->Xi O-a i ^j_iJ f .< * I ( uLi 1 ^ i » (j-a j /i^ 

li I * Oj IS jl A i j 1 a i'vl 1 Ax, Lu-aJI tHil - Q 1 a. a iJlulSi j-a ^j-d f 

> t Jtj-ll JjJUiSl |±JLj dJ j J Ui 1J 4 |j-a. 1 j" AjjLa_>S 

gSU jJJJ-s ^ jJI jjJjAjJI * UjJiIjJI A^jjS <U Lkji jal*_s (£jJ! 

J.^Luu3 jljliU jjjJI (juU^Jf CillfjaS d_laS j t_J ^=jf Ax-l-J-^aJ 

a x v-> 1 ^ j C*jIS A_| J L^S AjU (_5^J i— JLaJoJ f Sj-jaS CjUaSj 

^ Ah.aS 5jjSj (£.UI pjaJj-«-«=Jl CiljjK Jiaj * U, Uu l 

M fcl _ 


(/_ Ui#.=J f _ i ^) 



U“* & j iajtAaSi SjLa j al i LJ ^cJ) ^^Ijj-JJj < Aj^LU 

• Jjll 

^^LaI jl U ">■ I I La I <_i I ^u-i Luu^-J I Ci I Jl-lj_a j 

* tij ji-11 j * djjjJ^jjo^^I j ^ eLl»^iUJ Lr it\ —o-^'i ^ ^ LwxVlj 

ctil j -i, .. U/| II Cj i j^Li j < Cjj CiLIjjJ^ £^LaV l La I 

I t i^.l | Cj t'^j^_i5* » 1C j_dl C-* j t jv^A_» j-aV 1 CiLa»fiJLxxi 

r ^ I CiLll Lxti r CjLa jj£ f ( jvjjJ jj-cJI Cilj^jJ £-j I j) ) 

4 _j li La £ jJ| A_flLuaVLi < .;• i v-y i \jj t j* jjAj-u LijaJ I JajLaj-u 

* J La a <_la-A 1 (J_fl 1 jIjjujVI <_*-& ^XaVI £-* 

* Aj *■ ! ■* " 1 1 Cj LiSvjJ* l j Ci-vA \jj j-A ^^La V/1 aJ-A ^-Alj 

(^jJajkLa.j ^ ! Cj Li Li_ul. Jp_»^ CjLaA Luj jjjuJ 15UI JLia Ll L u lu j 

jJ Laajjuu V l *-U A Aj I ^j_vC, (jy*-* J J Cj ! ul t-i a \ V I % Ci-LXi^jil I 

^ijLiioJI Cj! jua j^-a (Jlj-a.1 j^JcJ Ijioa ^(jJl CkijJ! 

* £JLi^L I j. 11J AjJ LaJ 1 a p La5U J 


; ^ju jj-ll ciiLilj-Lj. — N 

ijtiJLj jf ^ jj j-cJ I lLuajjjj Sj jj-S SjLc. \ 

Lf ic- jkj AJl kO l LftCUlJ f (_yek\j^ f \ 6JJ-i-O jjij p\ -II (ji J-kX ;^ I 

JjSSli Ajj^aJI {jr ic. Aa)cIAJLlujI dc j t A_Ljj_A^ULi Al ^j f | Ji^x> «3bjVI 

_Ci_xj| OIwi- ula 1-uuVl k_j^Lc -A iLcV 

< i j l ,-v. 111 Ci a. i Aj 1 —uckJi Cj i ">> > j-A A. w jjJI 

^ I Jl_x ^_a JaLc. ( L^-aIjJ ) Ajjlil (j f ' OjUl c> Aiilj^A 

^ a J ( Aj.ajuj ^uj Aj^Xl I j ^j-u (J-=x I jaJ I I j-A j * I Cj Li^^)-l Li 

. ~y i <"~ ajj 6 -swjJll CjLkjjpiJl G A -^_ l i i Aj I ^Jx. a j Lik»a^ ^ S . a_i 

' WjIcl Jjj-ck-aJI V -^C V ^JJ- 1 -^ 


cjLiS^^aj AjjjJI la-fl"*! -k j ^1 iiLlj AiLwiaVLi 



UJ^ U 1 ‘ Lajj^a-j fij^-£=J! 6 Lla £jk Jj-uajV u ~ ^ 

• JjIjjJI L* O i t a V *yuOA AJJI 

*j <jj^JI _Jlfc£ yV cjLlLlJI 


L-* ^jIaU 


<>* cr* q-^I^IaVIj ^pJ! jjj^JI : jj j^Jf j^c. ( 1 ) 

604 Ji*j <JjO-ll c*^l AjLaT. Sj-aj il A^aLiwj ( ^Li*_=J| 

Jjl-ixkil ^ ^yiuj kjl^j {jXlf A j4 i*i jjJl Jjl —&jX Li Jlfla V CjIjLuJI 

9 

• A^U^JI 


U-“ Aj-u-l—L^a. * ah Vi : ( v ) 

Axa_ j~lJ I flg-A j LLa ili-i (\a ^u-i l ■ i h % if ^jjk AiiLUl 

LjJj-ll 0 j ^ } J_i_rw LfljjJLA J^C <^jliil 60 Jb 4, j£ ii l ^ O A j * ^wvi^u^jJI 

* j-J»LaJ| 

A_i_lj_aJ! (jiu t jL^t 11 jJk ! <-i a *■«<-! A^jUL* v—fl l, i A<n ,\ 1 1 (lr*J 

jj-Aj AS La. ^jiallA jl J-t-a l <j-a <jiJl ilLLi Lfljt r > > 

AjjuataJI 6j-Aj OjjJI j-M-aVI jj-* 5kL>JI CjIj^jJ-II AajLLa ( _ y -U- Sjjlfl 

^aIiVi Ao, j LLa ^ ^ ~- ^!t>-il ■ « h > fl a *1 - 4 S^jJO {jE* t (j-A (jj^a OJ 

lH £jlj^ CjIjSja <\* a^jAI^JJ 4—c.j^JI (jVa^j wi5j 

A i ♦ vj P j l ~-i*^f 1 ft 1 "L^ v^ua.1 iS^ 

(jV *■ Cj-* clri^J Si -0 - aJMaJI j-a i _iu u .l lj 

• J ■ ■ ■* 1 1 Cj l> La a_i a^I'G ^_Laj <Jj>jJ1 ^ 1 Ci Lp j t CjLlIJLi 

JjiJl UJ-4 JC.j * J-alxi! CjLUI ^Llj^J 

A_LlUl ^ ^ J-^ C| CjUaI Jl a j. “u -ul ^ j --*y ^ 

^oilr. CjLj-^ yifi. isS^ (j-® 


Jpljllb AJs^Lr. AJ 



iMj * Ao j—» ^ n ■! f jlj—11 (j-* 
CjIOa-aJ*! J^sa AJ l i-A.A.. u ...i 1 _j—IjL 




1 : ^ * 11J jjJl ol Jj-J. I Jtfc A l x jil jUtilll ^ JX. LlLiJja. Ja^jJ jij 

'LU^ia £>jJ, <J^jJ 1 ^3 Cf 3- ^ ^^ ^i}- 1 ^ ^ (j i ^-L ^ i-11^ (jLl^u^AJ <La L-u L^j_j \ jjH 

• aJ-aUJ,| A-4jll| (ji P^jjp (^jJl ^LJI [ L 

^ji-U I J1-^ J5I LT^J 

lt 3 J a «Jul^; diJjSlj LiUl I 

* (j-£ 1 u-J-tiliaJ Lj ^ (j- 5 -lajj 1 <J_lJ 4 -a j LLa 

^>na L a . *3 < 2* J ( u ^ t j j) J Lajljjlu 1 ^ j u.Ti I ^ jcv j 

1-A^-iliG A-ij^i:1 ^pJI Jjj-ojJI J- w-Ju ££j_a/i (^aJ I ^ *1 ^ ill J-ajJI ^ li 

j_iA f ilJ[ p I.aJ,. ll ^j-a jjc. j,S1 -i. I jia * l u4u> (J^Li mode of fiction 

£_^*0*0 ^da^lLifj S^jJf *“ A4I A 1 ULi^-UjjJ f.Ll_J| 

( j^i I j_aJj J-iJ_*G A la Ac. (_UJJJ Laa jjJ^JI Lj^Lzw (j-l-C- fL^JI 

1^'La" I It r. 4 J 1 I a >1 r ^_L_lj * Lv^LaJJ AJ-A ^^Lljjj^-j-i 4^ j j-AajjV I 

* 1 * \A ^.aj.^Li^jj^J-il {J!lL uJ J p Uak^j AJ V 4j*Lfl SjJJ-j-sa a I jj J jv J 1 

Ljjjlil (j Lfl^ . m £_JaJj J-xuL £-Jb»-2 11' K i~m.hI ctiij J-XJJ 

jr^'t jLji^l ^ etiolated pea stems aLGJtl 

Ao^xjJ La^ * J I (j<» fl*l > 11 In i ^ i Jl* J ^ -I ^ j-1 J^-I < n J J C j- v . ^h - i oj j 

* a^IjjaAjj^ j^jL lLi Li^j^a I aJ^LLII oLjjSLmJI l)j-=^ cj - 3 - Ky 

£_A jj i CL>y^ jJj-> [ 4—I^^JL t <Ci J—-SkJ La Jl La_a I I liii j 

* bj-^- (- SH) AjJjaII ^fLj^aLa^a j ^ J J_c. Aa ja.'vJ ( 

|fc.l u lV\)1 1 L_a Li-» 1 iJaJ- 1 II CjlX -k > \jj LlAjI J_a.jj 

J* \ (j-^ L^vl CjI' j^jlJI • J^iJI CjLiUj. ^ (^Jjlill 

Cj La La_iI J^LJua ^J| j LaLi-a jfc. li*i liV i ^JjJqjlj ^jJ-C. A_1 a 

* LIjjJI 6JJjC.a Ll^LL j a. dr . 1 LJ^I_1 l AA AJlLLL-a 


A- I X *l \ ^yic. L^_i1jIL^. Vj - 11 ^j-2 ^jJLxJj l^Lljil Ijiilj * P li I ^J-S 



aJua (>■ tfjLxlil £4ailj * A^uuJI JiJ_ti ^-UjjJI u* 

LfJ^ L-aVL ^.jjJjjuoJI j-iLftl <J£ ^ -LxL-v Salt I 

U-"\.\'^ I ^ I * jv^jj -^cxj } CiL=k_kJjj) A Li A < i JjJjj 

*j3 Jj Jaa ^c. aJUi^I LjLaI jj-m^l <±JlIi ) 

*^ l J. fl . m ll j.. j VI r - H I (j^ cr^ ^ jaJj uaJl 

4^aiLfc.j C^>l) CjI^jIJj Jj -Lll v-jjIj-x f-*lxl JaaImuj iajlil <\-a 

AlxJLfci C uao jjj (_£ J f I Cij ^ - p jj 6^ ^JJ 

JIajlL-uJ \a oVr ^J^Aq \ Aa^ VI c ^jjlig.-vJl a x ,A 

(3^ J^lLl ^laj (ja-fcl JjaliaVl ^jLxl Ad I j_iJI £a AaXaI J -ja 

* Cr^j f de-^ de-^ 

L-Cukj f-AjKtj AiiUi 6e^l JjjLLj[ (^jLa.1 CilA-iijj ^1 Jaj j5j 

AjaJjuJf!*jVI (J -fl A^ldA)IjjjJt^jioLiJLaJl AilaS jCjl^laaJI (JSiAajIH 

4iLAjj^jJI <jAaL*. j^^La! J-xl {jf jSjl ^jl LLi jAajj * Adl^jL Jju 
ioJLfl JjJ Atifj^i 'k I Jj-fl JJLia Aal JA.J j5 ^uu.Mlll CjLL jjjtj jAj 

* Sjj-u=JI AOjft (j-lc* LjLaj ^LlJ Aalj 

: Sodium chlorate fNaClOi) CiUciS - Y 

JLfcJUUiiVi AjJI- xi. Cjji(£ {jA jkjjJj - uaJl 

^-fl jjVl -<-ul ^id J J . __|Q II CnxA J OJ Aal jJj AjjaJJ lIj l.a fl ■ a *\ 

Ci V1 * * 2 mi 1 AJj (S3* it l! a ^ c ’ Jj-Aj * Aid I jjJl (j-*^jVI 

* ^ ) Aj^tlil uIaIS/ I?j CiJja^J! Ad \ u i ^i I f iA Ad Lu-oJI ^-fl 3ja-i^ 

a-JUl Ji-A 3 Ji«^3U aJj(j 6 jLa (j;\ ^Jl ^jjJj-* a II Ciljj-K AiliAl aid j 

^-a. ^UJUAJJ jLaifciliU a!j(J SaLa CjI^J- 1^—II J^ali <^ i 

Aaajuijfc LuilSll JwI*uj Sjai^ t^J Sjl—JI 6J-&J * l^JjIaa 

SaUL Jaal (J aJI LpjiVil (jU lildS * Cjlll jiirullj J-AAi-uxill Saaiiii 

jJI ^kUI yl <> 41 liL=ul J^x^a 

A kA*l LJj jLtui J^-0 * i IjL^ 1 ^ ^,i V( J"* CjI_>jJ£J 

* Aj AaIjJi^II' Sjj^AAJI cr^ (5^*^ ^ 


_ or _ 



Defo] JjjLj LjLaJj ^j lIjI jj 

jbjVl (s^ kaj-jjlGl- Jua. J- ji A *! (J-4JJ 

i^ 3 A_ii{j—kj_Lx,f j-1 a L ,j .a. ^ylh \ lL.^ J u_*^ J—4J-1 i—^ 

LjJLc-j f. l_ — J, ( ^_a J-aJ .»h *—* JJ J-rJ ^ aJo^luI^j ^o-aajj 

LT^ U*J * -* 


■ cljjLS J 1 L>-J J Alii rf.'IA L 

<jLxa-C &j>- a .xl ( CjULuJI JULl I ft-1^ (J l n ».1 * u I \ ( t lf . (J JJ-1 

* 4_a >11 ^XaLjva, jjfi 


LAii £—A- Ll iiifc Cf 4 £fc . u j-a |k j-iJj-1-cJI Calj^K 4j_a_i_u ^ I jJJJj 
<_s- uc *^ - ?V^ (j- 3 lHiIjLuJJ ^^-Lc (^-i-i G (1)^3^ Liiljji^U ( jjl ij '■fcJia * 4_>jGi 1 

«—^j_a ^XaLxIIj Q^juskj -4 i_v ii ti 11 I j—j 4 it n \ ^_a 4j.Afl ~v il i 

a j^, u_ 4 J > ( CjljGlJl ^j-a l\.iJ I 4_uJl_i_|| ^j^ajk-a. I JU2 CaLiiJi (j^jSLa 

a q l~L~x i IjU j^uiLi (j ^ > LuojI i ujuJI Ij-Aj * AjGaJI aj-A <_j.fi 4 -jjjJI <^-4 

1 * Cj I jj-KJ t Lg i ft uu I 4 _jjGJ l ^ajuJ k*_u JJ 11 4-jLaG_uul 

4- j .a fv <_£ I ^jli 4_J_pJ | idj ^ “n ol jj'K.11 £ja ^X-jJLj 4jit 4J a- h.^La r _ j 

*_J j 1 ^ JfliG III i La Jl\c. 4_i_uj L^_j_a «—fiL-cxj 

i—i j xiu J—4-i^jJI <^X ^ I ^ f t i-J^iJl <^4 <_jjl^ ^ >J (J j) J ^xa 

(J U^iiC. ^j-a 4.Q i A c. b^yz,.*! 1 (jiu LkioJ I jk j lij ^JoX4*aJ I 

• j j ,j--l 11 4 a U-‘i a ^i \ ^.\5\ n» ^Lax. i <Jh l 

*Lt^a L <~\~\ a'V 5 Li-A 4 ,-k- G ‘i CjIjLuJJ CjI j J l5v-31 j I j^=»i Jj ' a3j 


Cj lG LlJ I Ci 4_ivu.iL.lJi O J JU-1 Li k 6jjAJ CjIjjJ^JI \jy=> > -a i (j IJ 

(j; I O i-J j-iV ? j I j CjIjILIJLj 4jj i_La C,l jj-l^-J I 

JLLi A^LvLaJii lI *-J Oi^OwillLi J_uu-uiJi i lI^J j 4 4-jjil! 4-L v . J 1 

^4 >>Ji-Ll-~^-i \k 1^1 II c-j j,a -wJi JajuvIjla ^1 vilJGSv -^JJ ' 

Q-aill 4 jlJ_a jjjljJJI 4^a j LLa Lg. ifl I q! ljI^j-I^-LI Lj. 1 a j Laa 

Jj yij i *ljjUI 4jdlrwv j vljLillI ^ ( _ f lc. 

* jjJIjL^JJ ia Llalj tJi-S-i 4 ^jxl. 4 l J { (Jj-ft-A 



k ^t-Li jjl P> La J juJ 1 Jl^lA 1 j 

6» ^.jj-^j-^ (_s~^t CjL^ i J^llu JJ>Hj L^ll ^ 

*“0 ~* ~L 1 1 ^ i £ja 4~J Lc. A-J.1 Ii \ l+j J-Ok.^4 SjUl 6J|J (_j^-ll CjIjLljJI 

^ajUII CjL:LiJI £l dJj£ jJ5j • 4J L*jUil oLlLllI ^ 

JjJ^a ’ U* ^*i \ I I J> ) '.,<vl I I *1+1 n 1 ‘-■i**- i" i Li Lu ' ~*- >■■'’* 1 
L u< ^ ^-La, q^jaj jxJ-1 1 I j+1 *Llxi Luujx 11 cj LlUJ! £j1 Syi ^c^JI ( j_Lcj 

liLijj L$ I % t nj l <G_a A..I A.^ ^1 I—LuiifUi \ *J 4_j*i ^/! 

? 

JI «vJ^=k>J ^Jx. JJj 

t JJ-k-cjl CjfjJJJ Cjf J <>U ji-LOJ lLi JAJ <Ol J-a-J JJj 

LiUJI Cj^jjKj^xA <jr Jf IfJljliJ oljjKJI bu^u <j1 JJJJJ 

i I \.M-,\ li-l Sj^JXji.1 ZU ■ . j-u 1 J-i l+J JjLij ^j-i [ 

t — ACj 1 aJ+J A j ^JXW a j- ^ il (jl J+-j 

i 1 1 

Cj 1 jXiG ( _^jJjJf (JIa-Hj-uLj dJj£! JJj 

iuUuilLli ^-A-1 til II CjV L^. <J JJ <Lj1 *1+.j jJLs L$-ii Jj-ijLil^JI ^jjjl JaLuo ^.lc. 

^JjuoV i A_laL_Hi J U /0 * (_s“H J_)-^=J *-Lb IjLA Jo Lit 

^.JljLxJI ^JjjV <jJi_xJI S A I fiS L l i Ijia-ij * JJUC. Jjj syj j 

laA 1 ji u jjiii ^jsmi {ja 1 j u .ii 

a.^^1 jj—a JIjlLl ^jx. -LI-^ cr“ 

* V ^1 A JA -11 (ji Jj-a.jll 

—+11 ^LJJI Ly- 1 jj oljjJill o 1 ^jj 

t> J —31 (^^-5 1_J Nitclla clevata 

J ofjIlJI JIj!l=wLi o-a15 oj cjIj^JSJI ^ e i j^. j L*£ 

Aspergillus oryzac 

: Boron Compounds — Y' 

JLa^aImj f uLa^ ^^ytiJiL . it'L^vJl <-*jljL& ^ t _fl ujLj^J' 0-L*-5!j^<'I 



j-A CjliUiJl u' A -^ J CiIj,>Kj 

(jl cj— t a .-^* ^fljk , i .t 1 Li ^Luj Jj 

Ujj.3*^ ^ i j e 5 wLlji ( Cj Lj l-uj I j-a \1 <La^-1 1 J^a Lj-xj ( ,_\a (J I 

* ^iuL^irv (Jj 11 j U A*\ SJoJa L$_j! jLoj Luj_ij ^LijjJI 

(jjjJlj el) La j i ifi Jl jl <Ua-cul^j p J ~i t ^ CiIj^jjvj 

J_A dLljul cjU-J-uVi * (^j-a.S/1 ell Li jLajSJI a . > A a II (J_J_flj (J-^* c| A , ~ 

-1.^-a. Jjj l a*\ jjjj ^ i^ Li A-a.j-U i-C. ^ J-~*. ILjl«i j Lajlc 4Jj I 

AjjjJI [jJi <ixfl jJ| p 1—j^V I jkiajJ, ^.1 hi L—I j_A li 

* i _L=e *vJa^oia Sjkii A_JjkJ I ^3 j^iL-s Cj Ll£ j-a (jlfl tiliji A. -ejj. i5\ j 

i - i U hI (j-*J-^ A^^jj J-JL> 6juSjj ^_C.jJI ^-Lc (iiijj 

* tj um * 11 i^. v -; jl m J liiljfij ^g jIa H dUJJjJI 

J.A A.3 ll "k 1 i £jjjjjJJ AxLc. Ls ^_3 (yuiLu^ I 

Cil jJJ £jlj j-A j-^'j * 4-f <^q\a 

J^- -*-tl (j£ (J^G < — ei-exu Vj (JIajjiJj^L! <Jjli £-UI I J-A J 

S { O^J-U J^la_<^ A-al 

O LX jl l^jLl LxJJUi 1 I^S aJ-ut 1 e .S.tlAG CjLjLeiJ! j ui JjA\ JAJ ' CjLjJ_a*A 
Cj L_J Lei] I ^3 UJJ ^»j^Lljjjj-Ji A-jj-ul-LdA e_aNk-=wl \_JJJUAJ 

dljjSj I ( |v!£|'jJJ r ijjlJI — i dllj!^ >L- yj La^ ; I 

* Cj La^J- 1 1 : i J-ft A_lic. li (Jf Jx. jl JJ ^lJ I ,J-A I jjJ I (\-a. i . jj . Jnl J-l <5 j jJa 

l-Aj_i5[^vlJ UJJJ^I O La^a1aL*J,I O Lj I xj 11 jj-JsJ( eL> 1%-i j 

^jvjA-i. aJI jjJ . -v M e^jll AI £ja Aj.rw.Uju/J( AAjiaJJ 

Aj_u-lihII J-aI j— a-1 f Ai l 1-a.^ * Sj-IiLla La^v\aIj ^Xllj 

J 1.11 ( ei *—! AcljjJl ^_9 Gj \ j-i5 CjIjLjjXI A_^a-OJ r j.^.li t j 

l £-■* <_I^JA-U 1 5yllj-A ALuLam J_*_j 5jJjX. j UaA I iaj^Leu.j 

1 ,^’u.ui A_a-J J j •; l~L~*>i I (jjJJ-Jl el>luSjwA Jj l (j-A ^X.jJLjj * AjjjJl jJJ 

* jkl=J a"uluI ^j-U jlks-U AjI Vl AjjjJ 1 lj^ I 


V- * ^ \ — 



CjL-±£j-A jklj-vrifc.fi -»-OA I Uj * ^jljiU LP°J 

A v J-A (J_ 11 A-rwjJ ^JajLil <G_a. Sj4-A^v JLa-*JLuJ JjV 4-^ UJJJ^ 

* CjIjOj^ SJaJ [J.A /-kTa _L8 ^1 ^_3 AjjjJa S jGil (Jiou dUjjJ 
d i j~ ' 1 i u v-11 ^\a 3j_)j-d-l 4 _ajLh_a j 1 Jli 1- i J \ v v H (j l J v jj J-3 J 

iH/LaJ- lJ. 1 jfl I r i-i CjIj Ljj J jl 0 K L v- i J I j f i J~A j 3 ^ J ^ 

4j JwH «_l( Cjlju a CjLiS[^a In 1 -k a j * 43aL*J,I 

i^lkLU JJllI oljjJUl jjLi£j_a - U L k . * (£_>=^VJ 

• JUl^yj 

^luLfci_=fcJJ Cj 1 J-l 1 A*\ JjljJJ-ll JiiG 4j_l J-U {j£- LlajXi 9- "‘lj ^Jj 

* AjiiSjJl <_ij(jjJI j-^=* LL*J 1 (j; JUkGl^ LAjJj^G {j£. 3*^1 Jl 3 ‘L-il Vi 

(J-^i-j 1 — iJijjJl j ^Clu 11 Gj j vj ^iili ul^l lj - 3 J-^«-u^ l^-i I <wSjc 

CjIGajjjjJ! 3 *-t^**> (^Jj O Lijj£.mJ J liJj-n-I ( ^_3 JaJjj dLlj^j c 4-J^kJl L^LaJl 

11 < 

(j-u^ ■ V Lfl-Jj AJlinGm 1 (_yj- c - £■-1-iljJI Lfil Jpjj Li j * ^aimJl [^Jj 

* O (-i i -i tu\^ i Ji4j di L jSx J1 LfJjna. i ^J_C 1-A j-iG G 


JojjjjJI ^jic. J-a_*G jx J-iJj-JI CiljJJ £—>1 j ^j£j Jl5j 

dlijj ^N-laJl ^j-fl jAAi ; _ y jJ 1 fl i) iljIjjL) jj jJ^J I 1 jJ I 

dUj (jl ( j x»fc *i i 3^ ‘r J “?rf ^ 3^-1 j * 01 jGJI (S^ lt® l3^° 

4-a 1—t*JI jjJ! 3^ dLlj < _ 5 JI AJL-ciVLjj * A.ifljud s^lLa 

jjj ^ - 1 1 4-Lad-uljd f-lil < _j»gaL ^..»a 1 in iaj.,> o^^jjh- 11 Cj-* 


aj I j Jl5j 


: Calcium cyauamide (CaCN 2 ) _ 5. 

. U Oi.i a5v j ^2 a^ ) I 1 Tj M .'n J 1 i\ x <( ^ lJ>i. 1 l^J 1 J 1 ft Id 1 it*. 3 ~ a * 

3^1 j_=Jl ^ U.j -va Sjjaq Lji SjU. jk, unJi k f i j j-4j defoliant 


ajJu 11 ^aGsj (J—ul 4 _j jjJ I ^ iv-U-iiiJ I ^ fl - J - U J l *Li=J^ ^--i yi j iJj Ljji 1 jl 


jL-1 a J-jlj 


_ cv _ 



^LUlJI J-Jij Aoji -Uiil fJ.^A'&U J-LA Lj l\-Oi J 

Jlj—1 <! UcLi.'^ ^.j^UI oijJIj 4 JL».j_ 

(J^-a O Li Lilli J-vj ^jJ-C dC. Iah-1 Jli I (J-aIjjuII £> I j£aJL ^j-id-^-^J i 4_i^-aJI 

jjljjS-4 ^jl u^Sk^i.1 ^.LaIaII LiUJJ j^-a jj^-JL( ^o^k_aJ| 

A-ii-iJ I O Ljlaj j j-j -U-Iaj J1 JJ I ift-j A_La UI1 J_a_j Ajujuj. ^Ju^'i 


f J_y « 1 tSLl 1 J la Li Li^u jxiG 4jLijJa A^fljjj 1; _ aAiIs O I -^_j 1 .J~ 11 jJS^j 

(3- a ■ ^ ■ '^ ^ 4- - V J ^_1-C- ^0-4 ^,1-iojjl Ojolllj ^ I <Li| ^ I 

lA^Sl i)\ <jZjLI (1^ 4i*UI LiLOJ ^^iJI 

* A-xUJl CjLx-iJ JU ( t I j ^-11 £-3.^0 d5 Id/. J <1 a L*J, 1 dJ»J 4dOAJL=W ^t-U-Ckj 

! jjjJhk^il Citl*jdSj ^LajJf CjIC it-bjdS — 0 

cj j {ja jjlc iaLkiu <JX* a I tfl-ii 11 jj j LxJt! 

IiJ-t." La^aXL I_L*5w * 4_oJLc. O LaaLu.1 IJI 

^ j—ll_i ^Aii-soJl jjl A_ A-LiLfi ALloj ■**«xi ' j*J Aj I V I * vJlilo-ij I 

(J.uUtu u _Lc {J A.i*i £ jj«LaJj| CjIjjj-2^ <j I dJU * ^j-LJI ! d-A £jC. 

Jj-L-vJ. <LfljdJ V* idi l JjjJU ^pJ! ^U-Ji laLio 

. . . V' v 

• lfu> *(SJ^ ' * 

Ij^LlJJ Ijx S ^V^iu ijalu £>1 La (J AJL J jjJj.'a 11 O 

CjLjLu L&La-i JdL> jjdaddJI '/^ >_i-^j dJ9 Ajl *)i I 

4jjU. Lr l£L LiLaJ! ^j-o o ^ui^Ujjj-KJ 1 j uj^i 

• AujftdjJUJI 

cilij-il tiHLill AdLaJi (J1 a iS j— cs^ cr® 

ft! »-*" l A ^ j r ^j_u-lUjJI j (j-m l.~k_l 11 J JUd-a^J! A_Lj_J1 ^jJIaJLI 

• A-J-OI J^-ld Aj cj 1 d. g j- a J^-*J cr^ 9 -} is^ I — r^* - ! 

6J_4 CjIjj-»I L)J^ La.UC AjjLxJI ^ 4 - J ^ii LL^llI 

dil^j I J La I dJ J A-l ja.'vJi jS • ^ c>j-i SdJ^_A > - U .iU - 1 Sdj-=AJ-A u dlxll 

ijl r —3 -j -*'U daj—iJi j 1 ^ c> 


- c A 



^jJj -a jjx. c>lij_^ I {jaj ^jljlU 

* IfrSj-a yJtjJLij 4^1^11 JaLiiu Cil5> 4jl 

: Ammonium Sulphamaate (H 2 NSO a O NH 4 ) I CjUaLu — A 

s **i ^ * 11 i... 1 i ^>^1^ 4 J LLs 1 Lr ic. i l -1 «j-A O’* 

.. juJI 5 jla ^.tUUI J-kS l U* - l ‘- ' < I ^ 

Ij_$J olulilll Cj J-A lii J ^-IJlJJ Cj L j *V j .« 1 1 j Ut i l II ^ 

CJ i ciUlll 1*4 JA.o ^iJI UijJJI Vj ^Ji 

* ^jSkj-U Ij-A I I Sjla 

: Ammonium Sulphate (NH<) 3 S0 4 CillwS - V 

(j J^V f UijJ i i (j-ii tjIuLti -% II ‘LajHa £__.a.JJ 

JjlJBJ I 4, uA fl La. (Jj^- 1 j4-Ull S^LuaJtil ^jl J.a.j ulia * l 

jjJI l—£j_ll 1— ±ij-cM I Jj^jja t A j l, * _u!j ! i l^liLa. <jr*J jy A J^“ 

IsLAVLy LiUJI uliJ-4 1^1 I kJ/ > SjlirfTIlil A j-A j|_Ll] I 0 J Ljj * 4-1 11 

t—^J jcr^ fU* jal IfJ Ul^'i 1 uLa ciiij ^Jl 

* <\ ^.JI 4jJ.l II Jjl.4 La j^Lxl I CjLIijjjp £^a , Ifti a £>-1 jSu ^1 I Jj4 

* * -' ■' ” T .. — ■ . v , J *. , 

: Ammonium thiocyanate (NH.jSCN) CiI^U^u^m — A 

J^a - Ll I 4 -*-* J-OA J 4 _o LJ | LX l JJ I JLa. <A L.II ^ JJU I JLi Lj Lajlxi jul 

—*i*-lf 4 8 w j * L5UJI JiJj La^^'G 4ji_v^U ^1 ^ I 

(Jf*-* J- 4 -*-! 44~ > (3^-4 0^- *LaI -- Salil 6J-* jTjl 

I-^ * CjlliJjjaJl J n Ia G ^ij-< ./i 411 AjL^'iL ^ 3 ^JlGlUI J^A 

JjJ^Jlj iaLlj'N/I ^J| Solti b 3 -ft (Jjuui Loj 1 4 u a 1.11 

* ilin 

(_y^ n ft t - l 1 ( jJj_»_AJ JAJ (JviJ-A (JJjLl 41 l Jo-a-jJ La^ 

Lf^" ^ ^ ^ iiLtA^lj lj_Aj t / Y 1 _4_*Gjui 1 Lajlc. 

V —• 

^J-U- L^a \ * £j J jjj i ^,U CjLilJI J _a-ll 4 -Uullll 


0^ 



J j 3^ Ij ^IajjuJI ^^-Lc. jjjjkJJ 

«1> ,\ -A JlLl 1 ^ujjj Lfl (J—fl f l 6 J1 J.2. i2i L^. J J (j-Lc. 1 A \ 1.1 • X 3 * * 

• ^LuiJf 


Sodium chloride and nitrate cd^ 

1 £-a^J AjJLc. l2j I joJ (JLlLs-i La J-lc t-^^LaV 1 6 , I £j ^uJi j-LLJ f 
*\ —U (j*al I ^^Ic. ^JIjJIjj jjJ_^JI LMA L$iJ 

* CjLuJI 4_Luuj1^J 

: Sulphuric acid (ILSOO dull^Lll q2uiL^ _ ^ • 

<Jf & ^ >1 ilLu-ijri^Jf £i pLJjJI Ju^I 

£w4 J %■" I £j1 A "l^C A 1 (J^A LaJ I fj-Aj * Jj-iJi p-ll^ 

jl 1*1 "kV I Ajjjjl jiUl (J-i£ jj jifLlI ^. Jj j I .Ml 1 1 CiljJ 

• AuIaI. til LiiLaJf jAa* -ta-ji Saj * dJjJ 

% oi-jLuJ! L^U. i^mui V dljli jj^JI u^j 

Ajjjifc < _ S -J! LulAi A ^o-aLxJ( jjjfc J|1 pLaLJI Lia.1 d5j 

i j t : < I j—a j oIjLajJI Lj^Uk. jjja plili JaLj^Vl ljj^- 

luajAo-k ( lltia> (j;j jj Ajjj ^^-2 ) pULi ?7 LiCjLilil 

• LiUJI JiJa pUI ^ ^lijf ^-5 ^ (J lil 


A .1^ ii 1-Til p 1 1 ( r ^^-^-1 1 LI I L* 11 1 A • L-LUlU* 

: Organometallic herbicides 

(jiuLiaJI di f bliJ-a. O Ll j.A-% A (J-& A£.^aJk.A J-XJ-tJ ^ a h fl J T 1 J-A 


6^-iLiA I^-a^aSI !-fjl ajjj-qjJI jo^. ljLjLl^J! cj 

J^AjjuiJ Aj! .l^ 1 LajLs dJkll 1 ■ i" J * 4-] ^ > I I ^jiuLulaJI 



^1 fjMjH Lr UI ^jiiSLioJI 


^A \ja Jji5 JO£- 


j j j-?. j (>»> ^ j-l( ey-Lc- dJjj * ^jj—»ll 4-j j—^ aJ I (jiul- 

^4J * I CL J A ^J- i 6JJb jl jji J J-C- 77 Li I J wsLiufkV LjIpIjj 



• i U U 111 Ij— 2 b. lx lx ja yX \ 6 j A CjIU-Ua (jLaII I ^=». ^ a- M -lali 

J-4-i.j4.uj (^AJI j^a I jjlajj I—£,) 111 La dJilj ^ 

arsenicals ^jjJI ulauUj mercurials jjijJI ol auU 

* 4jjju3JlJ| J-lL.U^-vfl II \2l l-fl 1 III ft jA.tJ JjJLj JLftlxJ £-4 


:^’l t 1 it . *" i | ■ \ y v a jl fiJ I 1 jLj-1 *Lx^J jjJ L Cj I J Utl.«l ‘ - 

(jiljl_A-il-~>J| (_j-* 5 I ^JLliJjUiTkJ [ IjJflUJ .Ui. i f (J-lJ 

• » ':■ - T 

ij—A jlb 1 ^~> ft j ULa ^ylc. \ u^Via ^ l.ft~ I ^ li I jj-fl 1^1 i. n'i i I 

• Ax. j a ^ i. I 


•: iMienyliner curie acetate JjUjiil Cj^I. _ ^ 

'O 

jl^Si I. ) C u -H r Hg-0-C-CH :! Je 1 ^ 1 o 1 

JUU. SjI.1 lrt (, *jja oIjc. a In >*W t ®a\'Q* 

' ' • * • j / ' 

^AJI1 fi V. n ft (J-Lif j * qSi M a * 1 'v i-Lj I 0 ^. 1 *<ill 

< Jja, jj . , 41 I ^ ] Ax l UlqJ I J- Axljj^JI CjI J ^aS > tJ- lj ll *■**■! 

wCa. LlxlI 1 ^j_fl Lfr*iilflj ^Gj U J \ r. ^ji-irLil=J | ojLj! ^j-fi 1$ < 0 1 »^ 1 . . 1 jLii. 

^jlx L^-> Au I J-j jj.fi I iJjua 4 U -v!jLI I 6 j_A d^ AlaLi ^ LI 

„ * l^i-'^-ll Cj 1 Ajj JjJs I 4 j ji An f I O I 


1 jji J^lLII JjJ AAujqJ , J-U-a^\ <djkJ-uj (JjlliLK CjMA. jJx 
(ji^LL=JI CjI-li^a ^ jJwl JJX /j-A jjJx <U Sj-Jjll o-^jV 1 (^i 

Ij_1=^J V-^"J — f J -rf-a* u 1 —° l '-Hr J 


Jj -utalxJll jjiLij Islll JjJ J^G ofj »-* J T 

JfA £j1 <_L3^ (ILlLu j jJjLLlsJI CjMA, Cj I J ' > - n ^ 1 ^- 14 . ^ J LjUj^J I 

(^jl * II~ ) AJfijJJj A.aJsGj a AJSjjJcu Cj 1 j-A- ^ - = >- j J I a J-A <J LtAj_oi l j * LiJOai 

41a AwJLlJI CjLe.j-=kJl ^jV llUjj ^ Jr* ' ^ J 4X4 CjIxj-Sl-JJ ( £_ijjll) 

A '; a (JlSl I olx jjJl J Axjjlll CjilLiiJi j_ >A> 



u-fc '—S-l u’ 1 V! u-ii aLSjSjlI 

* VJ^ 1 

U ^I jA A^L_U 4 'J.A> ll j ’*■ j 11 I ~.l 0~ ". . J 

-4 J -=*^ cr 11 l£-»‘ l ^ lj-lii ii»JI cli^ <> 

* Lfl-J1.AH ii.il 

: Ansar jl- uj!\ ^ Y 

J- 4 *-* f-“V (J -Lij-uck*Jl t^iTta j-a.1 jl ^--'V | 

(j Ua-A jj! <_£ j 1-a- A 11 4_aj£jjj DMA jl ID 

: Disodium methane arsonate CH 3 -As0 3 Na 2 .6H*o • 

jaBILiJI Jal-(ji ^jill ^Li. 1 ^ ujji j<4j 

a-lIu^o. JlS ^ 1 Ja ^1 j-a.j jij arrhenal ^u/u 

i *> 1 LJ -fi LjL*'t jJSI j—A j * 1 ^-1 ! Jj —-j %JI' JajJI Jj_l 

Ojji K.^ <j5l Aa! 1 ^ • iJjJjj j ^Ja L j a i -l I qXaI ^jC ( £-aju)j £|L*V! ) 

1 v3 ^j£ f | AJ| L*A i p Jl J j -Ad Tk J 1 CjjA-lAjJ (j-4 ^1 J {jUudA^fl 

^Jcj I ii I ( ^_a JaBJl J J e «V_uujJj (Jaa AjJ^aJl ^lu IaL.a. 1 i J.i«a Lua^jua^N 

* 4^ 

AjuLuil AaajuiJI ^j! Q* «-» -l5 u-» I ( j-2 \ _ ij> i tJi i 1 £j I La*\ 

-^.^J Sjla^jJ jl-JjJ jL_ —:Ul 

— ‘ A AA . a. 


Cm $ * >* A 0 1 A * * J ij> 1 1 

aL-J-.Jj5LSJ1 cu-JO^j j( fY^>£—1 a^o) 

dJAij • AaL=>J-i-uV I 6 ja JIa \n\ V Cacodylic acid 

J.A al^. i ^ajl (j£- *£ J^wj Aa-Uli ja£1 jLlaJI ij ^lc. J.* ■ ■*-* » . ! 

L ^iSl_JlsJI AaijUl jL-lJN I J . * a lu iaj * o . LAt jj CT^ 1 

a- kljLilja { Jj_—Ira La.Ja£. (jojjJj — ^UaJI A a i- i -^ - J 1 

( J^j!j-a- y-fi Aala^rwJI ^iaLiiaaJI 4 ^j|1JLa ^.5 LucxjI a jam \ IaS! — A_ua^-J Y 

* CjI J '—3j L oi I L-i* 1 A^iliJl 



■ a \ JjLSiVI CjL^wjj — Y' 

: Alkylammonium methane arsonates 


CH n AsO(OH) 2 * c i - > ^j ijj [~\« Lcl. jil 

j^kji jJ-4 ujSL. ( »%^ n - w _^vi yju) 

L-k. 1 Ll -LlJJ J>_A L_l^ jjt 1 Lf j jjjlHI (J-laJ i A. \j -J l ^J_A (j 

uV sUjj J-* L* 

Jla. £tJ-A i (_£ JX. Lfl (^wLa-A Lr 4 U^-^LLa •£** J* 1 LlLj 1 i.A=kj i»l > L\jJ 

^^^claLxJ! I-j^J oLLj-aV1 4-mJjJj * ^^_ij j-*^=iJ1 oLL_ijjj ^jLIaa 

• ^.j_uj^ F | t'Q 1^- i Ijj <jLli_4 6j .un^j ^-jj^J-a JjI AjiuJjJj CiljJ 

*■ Qj ) aJj IaII a <jjU. 1 1 j . 1 1 M e pUI c-ijjlj £^>LaV i 6 J-A £jl wi^J _li J 

j»i±il (_y-9 i-u=o1 e_Jjjj £^La^/I 6 JlA ( <iLL£ j La 5[ ( V A-fcwaJ.AJI.J1 

objjJlj pUI ^jLijjJI ^jJlj lIiLSjJII aj-a IjJojj * ^jJk.LuuJ1 

L^-fi I ^.Uk [ A^lj LLa 1 C.L \ i JJ <juuI^J_ 1I A j-A Li ( u ^-1 ^) i lLiLljJlII J 

A, 1 *. nJ -> n ^jdc. (_£j-a/l JUJ ^luTi 1 ^jli dJj-lj * d j X 1 I 

Ljllui^l (j'l j^j j * (J-il^JI lit L^v‘i j j ^ lia-A <lLaI^ 

UJ^J^ * ^ • (jJl Ajj^u ^a LfJjia A. l l ,|J t , 1 ^yic. 

j\ ^*i\ ^ [ ^J- -Jj jAi kZil'^j-A Ajl_i^j l AjjLaJ ^i5k ? l LliLk__i_i^^ LLia <Z' ^ °~ • A 


: Calcium alkane-arsonates i^LLujj ^LSJj _ i 

^_a -v ^ f J 1 - u,UHl ^^LaI i__uaJj 

J J-2v J 1 _a_A ; 1 I * u 1 J j) i ^ 1 j CiXVJjj A IM Li La £j£. oL^LllX] Lfl-LLft. i u 

' ^ j-^Ji^JI cjUjjI jj^jj is * c^*j 3-^ 


xbJI 


r^- 


jJliJI cli L-k- V Ijj ^ LlxA rJ-A j V i-A ^ *i jij 


j]^ <iLljj ^Ia Jji^A Lyi 


[CH 3 -As 0(0H)0] Ca. 2H 2 0 


ij—Aj * pi-U JJ -3 r I \ T» Cj l^J A \XS*A 1 1 1 I 







hill JjJ £jlJj ^Ul 4j jji ^J| 

ajJ‘-^-U l 


A-ala Ha jJ I A_ua*-tl Ajj_cou*Ji i t ti ^ 11 , I 

aAil I Ajli alia ^Jc.j j LH-iV 1 a-*-i <_jiijLJi^. aa I a a v.a I Va 1_ ^_1 v j Hi 

(J1 1 JU.A ^J-A AjlaI HU Jy-iX. ^JJ_iwHHJ) ailLHpJJ {j HJ i {j f i fi-i 6i 

u*- LfiH a . l uj| J—tAjuj < A\ y \ 11 Hlj_^J [ ^IHuYI Jai 

(jJaHif J jli-uVl lM aila^ ^ 

CjJ-^lalj ^ JA-^Aii HJ 1 CjLHljjj ^ HJ I ^>-4 H-U-il 'S ~> 11 A.L-g L; t 1 | 4 ll Hi ■ ~ > J i" 1 I 

(j* OiLHpjj (j^Jl -a'I (J -A aJLusJI -aVl (jl JHill 


l^LLPj3 J-* j* \ v a > ^ l j J- uil j 11 ^jlikil 

* ^ j i j- ■-< 1 l£j i 


^jA a.l J jJi 1 t jjUi-u'Vl (JjJS ^J-lHClJi 1 bi^-l <^JHAj 

<HjU=XA HJ I ^ J i L 14 1 I £^-*1 LaJU-J *\ -li UJJlU V £*^La l 

LS^ L $jJI U [ t*S^ U [ Jj**^ (>J ’ * Ul j> LLa 


^ if. «. j»i.«H1 1 t , i i Li j_*1 i j i •> l 1 j > i lj I j ^jj-ij^ a > j 

^jj^i J1 JHlLj aaUjjJjj 

tj£\ _j.a II aiiljaL J—15 Jl JHIL <_£ jjj (^jJI oHjjJJ 


jS^JI X^X\ jaitJi Jl ^ (J^ 1 ' j • 

' o ' /i jji I aii ll ^_» 1 ^—a .) l i I H-l I aii I J Lzk_i I ^a Hi I 

: UjSIII ^aljdl CilialjJ u^* a - 0 

( * Y _ Y *\ *\ J l j-usi V*j I A Ir.Vi ) d i . ! L..il " fc U l CjHJjj £jUlJJ qJ-a 

■ i 1H U11 aii I a la_<Jt—»-a ( ^°TY° I aJHLj ) a_. a3 . 11 j 




V3 ^ 1j ^^ l^ C^“*^ 

pJ^dl V (_g j alj V jli c_JLiJaJI ^AjliA ' u j-iAI1 ^Jj-fl ^ (j^ 

4^5 Ul ljj-UJl ^-a-jULa 1I O - * LT* 

Cj j l It >. «-L* Ld^-J * ^ - >L A (J-J^“^ LT^ O-■?“ 3 (_> W ^*“^ J ^ 

j-&j a^jj^’VI \-will cjLVjJI <_*-* ^ cL^iU^lil 

* 

: Phytar J LLi _ ” 

A U ^c. 6j)He j-Aj f ^-»j-t-ojJI £_iAjjJl ul iutu lX^v. 1 j-A jLL^lJI 

o^i ^ olij Cacodylic acid and salts 4^01*1 j dLLajSHJI 

Y * * j 1 fl-^;y 1 *lUaj) (CH 3 ) 2 AsO . OH (t L 1 > j j5£l£JI jj-cxaLv. jjl p H L» I1 

4_jJ I {J-^ Ju^aJI A-Jwjlil ^-L-o-J V ^J-C1_A LxJl 1 J-ft {j I VI ^jbU U J 
A^tk j LfLl a . aJj! j CjtjHjJl j\ . VAliJ > ^Jx. 4_i_iL*_lj A_JJ ail I^Jo_i A 11 k "V ' 11 

* (MSMA) Lfc {j£. luji%. II 

ij id-v-La1 (j-q-aL^. (J I axujj L> p LaJ «J I a^l dLlj xx-ij 

* ij^ti n 11 j ax.I^jjJI a^-A ‘lLaLuJ. 4-aIc. ^IljL.7i-k. aa 1 w.u■ a*\ pitI ^_fl I 

• L_uji3 Jjukil) Sjj^.jll tjiu Ll-JI ^113 cj L^jd, I ia_Aj 

L li-k J^-Skj (j-a Lla (jja-J (J 1 4x 1JJ dLlj 

♦ u« 

Cjl-a» i-t ai! I ^tlLuVl a »-J J-> ia.^ i aa V La >.. i 1 j Lu fl 11 l LaJlx 

aaUvL^-uIlj (_jjl^ilj tHjL-=d!j j^ykJl Lxljj < l^ i l l j^ 

* <xj_cIl^^J! oix^klj 1 aJJuI^II 

: Broadside jjLa _ y 

^ «A j —^>jJ! <jA_u jJjJ! jjlaxjJU j a -a. a ^ 1 a ^ 

) jt^iilj (DSMA) j[ -c> XaJA yJi ^jlaX 

(MSMA) (jjUi oUj^I (jUMIj ( dLj^lSJ( 

(^'--J! - s f) ..To ... 



J-*(ji J- jjII IJ-a J^jJLu^aj 

4 jljjuVi Jju iJ^-a^-u-u jJktc. J l. % U fe 5\ LlcIjj A.UILl.^1 1 JJ-C. Cj La. LJl I 

: Arsenosobenzene o-_ A 
uL>i lJIj L^il J 1 ^ (C^HsAsO) 

N \ ■ "v v V jj5[^u p 1 ajI t_d La-loJ j 4j Lft .*1 * *-* 1 i La5£ 

OIjiLU *tLA ^ f l Co^oj I jja AZLlJ A - l l 'ii * ^jJ9 


La■ i L^jI l>5- uIj 1 jui>j A_t^,,il5L> zlj 1 j * u'.a 5I I.jL a. a_IL*_ 9 cijLil^JI 

‘ i._ J l -wi-j \ J i A I fll t i {j* & ^c. ^-lj IjjjLajljJI L* d-a. ^J| 

: Phosphoric acid derivatives o liI±L 4 — A 

-li-aJI AjvjIIa jil Sl l I ^j-mLaAJI (J I 

A J U.f> LaJj A-C. jpi - a J. ( idd-iTi J.tt n. AoJtxji ^_fl ^Jl _L£ <xt lv 111 

u A L_j LjjS 1 11 IrvaJ t IdAj ^jjjJl (J J.A A-l 1 £-tALa_A 

^Jl (j£di US 4_Ua_jJ I Li 7i -vJ 1 A_a^LaJI j j.jL^j^-S-11 ^ic. 

jd -a.il ^-jlaIowa <£^jA^d) j~o Lie. QI Aj_lU_fi 

Lj^lLa_i ^jJjJa. ^ JLi.i a *—i Ui^lS I I ^IviH -LxikJI i J-A j dJ 1 

* J i j 7 - ' » I I -JoJI Jji-Uijiil (jic. 

"k Cj^^i 1 0 1 jJj disan zytron 

* Ju _~0_» 


: Zytron : jjj^j ( ' ) 


Cl 




S H CH 3 

//I / 

0 — p— N — CH^ 

o.ch 3 ch 3 


Zytron 





0-(2:4-Dichlorophenyl)-O-methyl-N-iso-propyl phosphoramidothioate 


_ 'U _ 




aJqjI- »uA I J-1a X* (jj - J*£. ^ 

+ (£j^ JJ* -CUjiJIj ( 3-LJ S^La 4 J 3 J J jAjJ 'if <lSf itU jj 

i_c juu3kJl! 6 i1a C tf u J-uiki I juft 1 > m Aj a-fl-fl dLIj jihX. jJ I ^_lr. j * y,41 1 1 a 

* < luJ Laa ^AL I ll^AJJ jk.w n-fl"J I I oJk 

J 4s-kJ^jvJ| 4 _ajL&a > a ^ij-i J 1 la 

<jJj-=aoJI S^-ajlJ, I ^ju_iL jlaJI ^_Lc. (J-01 f L-J! La^j_iu Gj xjuci La^jIj ^JjjI 

o IS LG (_j-»-U ^.l——i-uJI Lajaj G ^jli dLIHj • J, >_* 4 JI (J!La ^jr -^Vl 

f qa a I I j t (jUillj L j 1 tjji J—iGv \ -^jG-II tJ-LJuaLaJll 


<Ll1c. aL&lc.'iff ^-4j A-ijuil {gjj&xji jaJI* ^jioLiiuaJl wLlxU I j-aj 

£ja C-»*i/i xu Lj-jj'if j tJ-iA L a j G j u iI t A.i 1 uy, ^ 11 L G la 1 1 LajLS la ^-3 

(_g 1 (jjJ-J ^^GLlu -^ I 6 ji CjljjLj JAJ £-1 aA (jljLfl-l-I {JJaj V* —. ^ * 

(j-JJJ <■_ >.L"w!i.iia ftjjxa ^j-ir. Ljo^j ^iioiro j AjAij 1 ^L_k LLaJ j ^_lr. ^)Lco jl 1 

<- ; l lA*J l c> Ll(-G^kJl jl jjl (ji -Lv^^? JI'jIa! i .i. 1 i-u ^V ( ) uLfl 

I j—A j * uiaJf l^lJLa* olllllli J JJ»-J La L»_Aj-*m <jI *if I • 6j-*JiJU 

* Q^jJl JAJ S^liJ ja I Li n V 


Disan ^Ijjj (uj) 



s^- n -ch 2 —ch 2 —s-p^o-ch ( ch 3 ) 2 
0 •■ o-ch(ch 3 ) 2 

Disan O^y -> 


N-(B-0:0-Di-isopropyl dithiophosphoryl ethyl)-benzene sulfonamide 

jIjaI ^lll JjLjjjj j3/* — \ '• f — L-^aj ) — (j 




^jJI llLj J_a -^iJl a-A U. Jjl JJAU I JSljl ,> Cl 

Aj^_llA Jj^wj ^a CjLILgJI 4-lajl^j LgJ ^a,j 


_ “\V _ 



—aJ Ir. *UjLjU (^ 1-* ■-> jljJLU jioj ^ ^ {J.Ua i jL-ujjil j U * “m J j 
jUUI Jj—u 1 jj^ 


dji »Ui4 Jl-3^4 (J-A Li a diUSjyi, i j-* Ax. j I 1 i> U_^J J, U~> \ i J 

* ^__vii_i Lut^i 1 ! 


: Organic herbicides is *a-^dl ,i5Lr^Jl oIojx : 


cJu^ ^ I ^ajUIl^J) oljJU-* Ax. Jl A.-y ± 

cAlI (s^- * IjLi^l U J&\j ^L^JI 

Ajj - j- Jxj J 1 di1 J i ii, t Ax. a j I Aa jy.i-A.-i. JI J if- . I \ i' t f A ^ jf- -v a ^ *y 

• AOJaII 

^j-fl AIjLxLa a j-jaS A£.j aa a j-e-<ti*j Aj I ^LuTi ll djl Jx4.« j 

Aa lx. jjlu I—Jj-a. O I Jaa a joll-aj Lg i, A » l S * 1Ua Ljo jjU jaJ J L* j-* j 


jtiLuyi 1 Jjjj cj I ai u l^_ur>m-ij * Iji%.I o},h i* * jSJ^ general 

dil J k ill 5 j-A dxj J jxfl oIjaxa joXxj L^Ia jxLflj 

Aft Lj O t- i 1 .u>jj j Ol idl I oi J {jioLfci^aJ) (j-Jx. a J aT . a 

AajOI 1 ,j sr»»* j’l US *ou jJI AlinJI ol j ^yjx. AIqX. 

• 31S 

^*! 1 ) a t j U Xl | ^ J ~ r J fl ^ a ■ »<■ *» •*- Ac. J aa 11 a J-6 dj I J u a Ci *■*•<< < jj j 

* d»IjJ_I < oldUyI i <_0UxwY| £ cjVI J!u I fjJI (j aU j 

i .\ -A j • o^jj-ijSjjjjy ( dijSj di^Ljiiii * ou^yi * Uj j.j 1 djiflHi. t .A 
^ic. ^jlJl j‘t (5 j» =*-> jl Ul ^lc. dilj-^II 

oI.i—jja ^ iuiat ^1 US * (£jl—w u^- ^ 1 ‘ £ ^ , J 

* i g u.^ j-UJ j'—jS^ y ^jUj.1 ^uUiLaJi 

( UjaX. J k 1 a jl ) La -k . 1 1 ol j j > 1 aJaIS AauIjJ ^1 cjU t-Llj 

• k i a i ij^i AxjLuo.jjy] k.. a kiisiji ajl ux . 1 u=wu (j*i 


j\ U^ydL ^Io^oIjxia J-u-dj oIj-lJ.1 <£.jjL*d\ ^ ji US 



Ij- 1 $ & fiji I 

ujI^J-jI ^5 JjA^ajJl lr_ JlC. AaI ^ ^ 

* 4^Jjlli\j AjjUjSJI 1 ^-l^U^ 

: Contact herbicides L-5UL ^Li^JI c»l^ ( ' ) 

^ ^^ Jffi jpll ^L^JI lt*J 

• Ai* Ija lijjjS jl ^ Le^C^I 

A^kilil ^ic. l£jjL CiliUI <jl v^J 

A^a .—^\\ Jla ^it l^u dliij Ajui^iijJI (> plj^AJI 

lt^J * Jbj^l ^'j f| 3 l -A 44 : ^ Sjj-^jH j^br" i£ 

*—^ t-rwjJ ol^il (>. ^ 

II <jb^ L&* * Jlu £j1 J^aUJ.1 CiLlLiil ^ - ft - LU - 1 ^ 

4 * i Ap ^ jJij A ^ j uJC ^ji» yl J\ J^juaa-ll Cjlp U^ 

uj^f lt^-j 4 Jjjcl •Jjj Special formulation <^U. 

^_ r lc- lui-a. 4-JLc. SjJjLlj j tA Ji yl i_^» <C*[1 VjXaX. J-l-ii^ (J-* ^ ^ 

\ A fl . J 1*\ jl 1 J^. A i 1 A ■ ~. . ■ ■ 1 »_LiiL£-» 

l^Lft J- LaL ^j-L j4 yiil_L^irJl J-^L cjt'j-l' 

^jiuLkitaJl .lot 0^*J 4_»Jlj * La JjjaH r> 11 uj^Lii C^ 1 J^* - * 

l_ytJ \ 1 ^JciXJ (JjLkoi Jjuu 4j5ajJLj j • r- ^ 1 1 oLitik ia^io^ U^H 

o~h~ j^-=fc.^-L I ^LJI ^j-a c-j^j I JajLj t 1 1> j f | J w ^-v L 2 —11 d»LiLij .‘j 1 '~^t 

% jbj^' l^ 1 

AajJjlII {_£-& ^JUUjJi J j-A jjjJl A t jj A^^Ji £_!ALaJ.I 

hiju t * ( <jj* »^* lj-aJl ) ^ jaL^Uj-JI ^Li I j 

• yJU aJJI a^l ^ 


: S 5 r stcmic herbicides L^L^JI (v) 

( (J ^ 1 O LuJ) (J^lj (Jflj n ^jJ I ^jlij LlL ~vJ I ^>1 



(Jl* 1 0 J- ^ 1 4—11 4^J 1 w i ^_i_i IjJ I |_A^u G A A t £j l*v ^ 

li^-* \, V ^- A * f o^l-II L*»a yi-m » dllA jli CjLajJI (j-^j 4 Cj LJ1 

aJojojIjj 4 ^-il tI ^M-aV 1 j F ui J£1 ( 5 >111 Xylem ^ulTiAJI Lxaj „uJiI 
^IliJl Juls^ ^Ul Phloem *UJJI j ^LUIj iU.1 ^Jl jjlaJI 

j^-a-U ^luj) Ij -A jdLa_aj < Cjlilll (j-H jljjSM (j-* I 

* I J-"J 1 jjUa Llaj ^ a UAiijJ, I Ja Lo< J J ^ia lla I i 

— ! (j ui < jJlJj (j-1 4 -i.a. fl I IajL^-aJI JJ I J n 11 |t.u.ii i )J 

J_a-i oj j ► Ul J-a jj -> n <j£. «—ii^iii jn cjiii cj! jaJ i ( i) 

* *1 j- A a li jl jjVl * (j-ll i l*m a. ii lxi <J5Li 

£-* ^ —!=« 0-^ oLilll J—ol^u-11 (o) 

* ^L^JJl J^ll jJi-Liii L$_j j^- 'v Ji.I f -1 j-iJI 
j>iU\ ^.Lc. cjLX^q, JLv-LiiL cj-jj-3k 1 ilL^vlj 

<jjLc.^|J| <-T>s.-nuV i J-i. <U <j | Cj^JqI JJi t-AJ.I 

(Jjj -L> (-‘aj^.1 jljjVI 6^- o^Uil a -ffll 

4 _JUI A^LLaJI di 1 j cj 1—^j-i 1 a ^_uui_i Lipid route 

.aqueous route >i ^>j • ^ 6 Lj^ 

jjjAjJI {jljjjli <lils (_yjJI uljili 

ajj-1^= (_pS 4j8jia_» { L^j i aTi i a j ^ i X ^-i > i ] I CjV^i .all (Ji* ) 

S JJ—-=■ tyi J" 1 “ A lZj Lil^vl I 6 j A (J_kA j * LcuLuul 4ju Ga ^_kC. tja l_u^3k 

CT® LS^^* Lf—^ UJJ Cilj-u-Lil ^_a ji 1 j -L.i 'Li 

* aJujlx-cJI JlC. 1 jU I £-4 jjhA* La "kS 1 1 ala 5jjo-ca 

^ ^Ul jy_l ollJI Jin ^1 oLS^II U 

4-1 - ILj £-i-ili( 1 - ‘-u^l k La > ~a i A^k-jkoJ^U Jjl LdX \ limi’i ^-Iuj 

* L^J^LL jhAJ ^l!! 4. -k.i ii'iVJ 

' >■* ^ - —*•<> JLlifi (jikji - kioJl CjljJ-J-4 jH G 4. X kj H la <Lizk Li ^\a Lai 


_ V- _ 



J" 


< XlJ X > A A__ 




Y • jh_i^i j\.a Lijl_a_i5k l_■ 11 a_*jLL» 


^ cH 

P OsJ '“ J 1 J-Lll> [ 5 j 4 ^_xl G 4jiulii4 Cxi 

fjJk ^4 i V 1 * Lkl ac. l^-j A a jLfl'Lm^ I < X X .^i j ^v-i j Cj i a 1111 6J_A J-xxLj 

t <Jja illJ-Tfc l 1 f |xl a~ lA^ ( ^\j JJ S^-X^-Vi lIj! JU h II 


CiljUlil iJX.! J ^xLi L^aJ I C i - v v < a. t*J „ \ 

• cj! >.lli1 I a j-A ^XI ^1*1 Y 

* 0 SuL^JI ‘*i-i * * a _ Y 




cLi - i 


j 1C k 11. ( Mull j, ^ Cjf^4-itoJf ) A, . wui l "h II Cal j-xxG-ll Q 


o*^ 


CjIj-lxa JhXxIj 4. X v* I t A *■ j 0 i ^ J _a ^LxjJI 4_Jca 1 'l.aj lUj Lx_l 2 ^ j^jJLcu j 

^jiJI ^ Selectivity <L»j LuA ^f I l^aljAj dJj ^^LXaJI 

_ t 4-jJUf ole.1 jylc. 

* CiULUi jJ_^Ij LlLa I f cj! j-i * * tilj-Lx*i 4^4 1 jj _ ^ 

(JJ L*X L- j * A UlU I { jjJI 4o JJA II J4J =X _ Y 

* j.k 1 1, | A.lru ii I jj 


- j > C ■ <^JJLU1 X 




_x-ljj - r 

4 _L < ,. X a J I 5_1 J LiHa I 




Calj _ u-4 « v a 1 * /y- — (jil _ O -i I (jj\j — r Ku i ii J 

fl ~ ‘- ■ » i i \_] ^_3 1 ^ * a A c j a -fc. .a A I a" i ■■ a i 1 1 j^j *1 iqi || (jlAjLijJI 

• yJUil V U| <> ijLSftl 


_ VS _ 



I jt-iUlLa.it CiL'Ju-a * LkjUu 

jl ^g Jf.cr*r, ^g jj L aa ^ I Jj4 La (_^aJ U a-%.1 1 J j a. A (jjl j i 

^g J Ua£LII 4-0—U ^jiu LlI-^J I JLxxa uijjxi (j ^Ua 4a li I j ^gjj-o-C j-^C. 

j> : > . e j.'~ ^j LwCl l -I_^s r I JUaI^I <yi ^1 • Chemical name 

^gj^Jl ^jJl <L>ua_LjJ| Jal-w jV! jjJ Vl J l. fl m S\ j. n S 1 £-jUi L^Ci-^JI 

jii Ij^i t>- 1 I o I j_ua a iaj.ia~ /^c. ^j-cx U . “ . u i > l Ulj * cj 1 tuUi, i a _'-<5i (jf-U U L^j i 

‘L^xjtjJj - UV I pU _<J LojJLi_ii Li dijj 4a j 1 ai 5L! i L^ala. auLi 

1_^jl£ j f ( U>j£; A^jlail aU _j^Vl aIaj .Common names 

6 J-A (Ja^juujJ dj j j j».jJ-*J| ^ jUJ 1 I ui£J 4 A j ^ 11 4a .<> 1 jl,J I Q1 Ira ll 

• 4a. A (m J I (JlilajjjJlj jj-fi aL a -l u V 1 

P La- uiVf Cj-* jLLLa _ xIiaJI CjI -1-UL 4,aTv11 t lL» l5x j-~lJ 1 <j1 Vl 

j-ll 4_01-t-o^U —. (jiiai-kioJf J-Lil <jL£ lalj — Lfll« Lui ^ajjai J-ij4 La 

4-^jaii ( jJ^I ,Jj1 ) liila Lfta. n l _ ^JaiSflj (_g j LaaSJ f ^J_uSM 

^aaiVl pjJ)l I Ioaj Commercial name ^gjUJLlI ^Vl 4 a~U1 

* jaC. jljll 4aJ. ft y a.t. n .a iaUajI Jad, I IJ-A 4a jj*a (_gjJI j-4 ^jUajJI 

: JIUI a-II • Jlli! ^Uj 

H 0 Cf-U 

\ I! / 0 



/ 

CF 3 • . - . 

F! Liom ski ran 


1:1- Dimethyl-3 - (a a oc trifluoro - m - tolyl) Urea : (J _jU.>i'li I 

_ Llii — j j j_La aitr : till : UJI : Li! I ) „ T _ J-tlixA \ : \ 

’ LjJJi - ( 


„ VV _ 



Fluoineturon la : rjUl j 

j^niJ!j Ljjl AJiki* ^ Cotoran ^ : <Sj I <u-uJj 

* jJUJI Lla Liin(^X jl * la i.u I 

^ l_fl 4-^-“u j [ CLi I J JjujJ (j£j L t -jJ | p i u S' 1 1 ft ~> V 

A iaJ aJ 1 ^LijjjJl j £-^JjJU j 1 j, a. " x ai L lj.ik.lj Jia_i r^ljJI ^-j^V ^ 

^jJ| 4 u!L*JI A t a Li J I lIiIj-ajj-U ^^3 I ^ — iuV 1 1 JJi ^jlc. Jj-SLUj 

* l^UJI ^j*u 1 *7i*k If "i l t> a -v. La jiA < 


_ vr _ 





<Uio—aJU Ca^jJI 

• <«j*il CijjjJI *. VjL 
♦ CiiMiail : Lili 





Cii jl&JI j iuaatl 


♦ : Vj' 

A, A J?\ L i ft (jli_i 1-i -tl “k . O I JJUA^ AJ-I^AjuII OjjJjJi dli A «L~ »■ J 

cP-* ) ^jljjVl (L* 0 Llu. % . (Jill Li . H 4 Mi. Lj 

— i T i- i (Jlil j} 1 I jl Jin La_x9 jJ) ujltJ JiuaLiil 

jkLc I £jj-J J Lmu I lJj^ * Au-ukii-sJI j [jk oV( lJjLJia 

* \U- 

jj tjl —=M*JI ^ {j—^ 

cjLjLaI (Jiflj I di Lli J L jJ I LutiLk^ji ^jSLu I &^la ^jLa^jVI 

Cj IL l v I j ^JJ iiJ-A Cifl-3 ^ 1 jl ^jSLlj) ^j-3 4 ^^ ‘ila La I J( ^^iJI 

X^^ oLm-vIjjJI aj-A V ijli un-2 S^LLLil ^jJL*JI >*11 Li 

* Jj—L jJ j^taV I (jji-4 (jlul-L^urwil (JjLB .u.-> j JjlaJI I j—A (jli 

(J^Ju-^laJll jljjl (Jlxl (jiollii-wl I Cj 1 JLl UV*£ <-LaJ>H ±ju1 1 (_jiijJI dl JJ-lJ) {j\ J-l-UJ 

^UMli-VI (jJl ^-^._>j J=LLfl (jiuLu^Jl JlS ^j-j 1 j^gwAJl ^1 VI 

^4Jj JJ —y 11 Lj ' ^jJ-J! A.j-A i ijI <Jj UJI ^Ljj La-I_ul jJi Aj-ijJ jijj-i I 

* A_*-A <-LA LiJI (jiiJ L^r.iJ I <Jj LjLu ^Ji3 • -4. 1 J «jTm I cIlM-l L*J I 


^\a (Jil jl X jJi o-j jJ ( (jA (_£jJcudl cj-i-ll ujfin LajJL*J 

jk^J-1 Ls-A J> I l Us^^ 1 Cj tj Ll Lf"^ 

j t t Ij J j 4 0 1 1 j i [ ( ^ \ i Li .-in j A \ | r*. ^ j i^i i La ! ‘ s A - - i~^i Li I 14 .11 £> Jl 4 

. Formulation effect kJiJI 

pi_JuJLlI 0JJ4J ^jJI ^-7^^ A-j. Lv J. 1 JJ-1 I CjJ-ijJI A. U ^j 

iJJjj La_4 4-ii Cxsji\ (La a Li. tj^J J rvLL J 

AjjUj (ji Sjjj£ SjLjj J jl 0^ I — aLx: jj-11 


^ vv _ 



Cj li I ^Jl A. j L -tJ 1 Cj l-A ■ « u-jLu^aj! ^J1 L*~a aLlLaJI )j-A 

* | <^iitjL=k. ^-i L^loJI Oja ^-HAJLj -L»j_LAJI 

^JLc <—5-JjjJ <AJ JjJ, i 0^3-1^ A LA-mi (jl ^LlLJI Jj- 4 JwlC. Qjjg l J-3j 

UJ^ J lt® ( 5 jLLJI - U *-^ J 1 

(j* UJ-C. <i l-ua U ^jlal- iAloJ I SjIjI ^-St A_i_i jjui, | AjJ L»_a ajLij 

I-LJ ‘ J jAoi) jj,j-i£k (ju-aLa. jJi-4 Aajo-Ck jJ UJI AjJJJ jSfcjj JjV 1 C*ijSk^II 

* ^^iLxJl ^jUu * ^y V L a Jl ^hV I IjIjjjjK 

♦ C*i ^y.LftJI .* LuQ 

di I J i-> a*\ [J 4-a " J l Ji^J j Lrw 11 I J^. Aj& L -in J 1 CjV jJl iaJ i 

- -ur>C oLl > U j l5k L^_l Laaoj-u 1 jj I L. A-i^Lx5j 

jjiaLbLaJJ Cilkli-iA^ CjV j y - l iftJl La . t. n 1 j — A-flOa-a Jj % . a ^-1 

A-L.il ijiij (jlaLo.-wJ) CiIlU^a CjV 1 y. A. A., a . lb A-i-oji ^ - l- .C. i JU 

iij^J I LOLi. (J-=vaj oV j - aj jJ I (jl j -% - \ a * ^>jG r cJ! ^j-fl ^ Jj *JLJI 

<C.^«aaJ La^jA’G i^jA-twG j A-l 3 yjl-»J I LfrjLjjJ 1 jJa -1 <J5Laj^}j£J I <j-fl Ar. j-^-i 

A-U-i.J \ l j-ift A-aj L Ui 1 o l jl] I (jVj AijliJl Lla j ua 1 l^jlsu Iwi-a. 

* I Ja, A Al „tfarf7l 

J (^Li^b lZj I (J 4. * " ■*■. . I (jGJ 1 OjV J-A-i-fiJ I LJ-ft {jUlC-J .1 JAJJJ 

olnLi‘J.1 a-j u.< Ci'i jJ L$-l I j * oV j^a jJ L^J I j — cSi i 

JjIJjjjK ^13 J^ijjjJ ^-11 c> <fll—»i-ll oV^IvSjjGjJIJI 

UljSf j-G^-i ^oJI JjliijjjJS ^iaaLA. ^Jl wtJlG (^-11 

a IA . U ^.jk CjIgI-iA 11 aIj a j. h 45 -uxlj (_r® 

• (DNOC) J jj^j£ — — jj^ — 

La^ A.>aJ 1 LiiLoJI ^ IA ^ I eJlj^*_Ll 

L_^jrll IJ-4 J — (j^iA ^ <-G ^aAJI jI J-A 

J A A li" Jib j ^JJ <xl l.l-AJ 1 Jl_SJ_lA. Ajl J -k. kli JclAai^JI IlojjoJ t Gj 


_ VA _ 




(DNOC) 

2:4- Dinitro - 0 - Cresol 

ls 1 ^ - ^ : T 

A -V . ^Ja j JU£, iJj 1 J £ ^p° A ua j twa . J-ifi. . “. I > L -»A 1 f 

( 4_uLa_m jjaJI jJj-AjJI ) jiJi (j dllj j 

La^jj G diLi5£j~ll A J-A Vum J — Li^LaJl .Jli-i, uMj 

JlI^. tJ Ji < .ia 1 ur>~n ‘if 4 u . uLG I i 4 J xii ^ Vl di^Lc. Uu {j\ (J I 

^_v- (jLa ttLljJ 4->.iV>j ( Uncouplers ) S^a^-oaJI 

6 1 (JjJj ._ 2 T ia I j>Xli jA di^Lc. LiuJl aGa i^ja i 

i_fl I <GJ i AjUaJl 4-x l c, 4da I fl Jo-iljj t 

L. l J 1 4_i _l 7 k 1 ( U^iiJLi <j>j U i j ^ JA 

* (_r^ 

d»lj- j^S ( 5 oVj^ijjJ^I dilil-^ (j\ '-d 

di l i -i mj-bJ 1 4 [ diMcUlJl ^v. 1 L-cij ^J_9j jJd^A 3 £j£. -ii-a. 

^la dil^j>L^ii5C1 Cj \ lLa t . ^_a J-_ ..aJlLII 4-3LLJI 4_ G* JI 

ioLj ^ ji£1 jijjVI j—(ji ^ 

IGxL i I (J 1 Xu i-t<V j ^X- (jiu LJuj^. df 1 J t ' -aX di 1 fl . u i. u l 1 A j-A 4jJ L*_ft 

lt* (jl J 1 

^jJlllLj LfliiJj ^1 jJ—3^^! jlj^l 

diI j * 4ijjjU I diV3^° ^ Cj l La 1 


_ V<\ _ 



•ij-Aj _ l$_> Uju rk ii \ <1 4x j-4_>-l I (j£ LjL^ 

lj—Aj * UJ^ LfJj-L jlj Ijl 1 4-C. j.*jy 11 


(_t^ J^VI U^ ^ LaJL^ j-i “Gil 

i5*i ^ UJ^J^ L>^J—^ U^ 4-iiTp.Jl O-LUL ^—^Li u jij ^1 pj. -^j a 

ts*-^ ) J^j±? — ^ U 1 v?^ 

■_l (jj jj I ) ^j-» (_£j) Lp-^J^ jl ( ^ \ —LXI—<j jjj J 

j±j>^ tSj-ll ) t£j^ JfL*l J 1 ( ,Jlf l '" L ' 

* la£-aj 


( Innosam ^L^ 


^Li ^J.I n Gi t , 1 p^jjlljjl j-^Jl {j* ij - A. O UlAl 1 6 0i A_JLji_i jlj/pj 

* I Ax.j^llJ Cj [A ji I i J-A ^aIiLj la i j-~%J | 1 IlA 

»^U 4-lAJ-i4_li ^ J-Gj ) ^-iLj Jj I -k--^ > j 

^jii_i L.^. I ( ;^J1.fl > <Lu3.<^v^.;a j,_lC <La Lc. Cj I Ji u*N jjLxliJij 1 jij 1 ^ i* V i I [ 

_. j,_LJ I i —ij L^i 1 _j £^jJI L_al^s, C5 _L 1_^J LajJLiwu I ft t LaS Li 

^ j -*-*« V \ a\ ^ i <4 jlJ^-AJ i u tuL^J! (JjJ ^Jx- 6^)jL5 Lpi 1 J-fl j 

jjGj *V La it 1 i_^-AJl_t I (_^ul 


(j-* 

j-^M ll S j jtj-^l I J L aaI jl J V Lj ^ I A.j_pJ I ^_L—>^u v. 


^jjJI Lpl* ^Ij^Vl 
* 4_aJ j-^-11 Llaia J [ pUii LJI (J iju~> UJLI ^j_a Lpi l a a*A i< I 1 aJj 

^LLuV i CjLu^ <JjAJ i «lLaLjua lili jS. l^J U » >.!. < ■ I (jia-J La^ 

Lj- - a ^ II Jj—aj Ljji-ij- ^1 Jj—fl-lij cr^Lip-ll j <l\-a. 

* £_ju la-ij 1 ^ _ T a jJi o Lii^i. 1 ^ Jla ^jA G ^pWJ-uJJ * CjUc ^vi-ll J 


La^jjj G (jLa IA 1 J la_a j. \ •% a Cj LaJ I ( jAklj L^Jl ill I a-^j a^j 

A a ii \IaA1 \ A tlaA \J f f\& JjV I J4-[j (_gJ1 j **>- jJ-iG (£ I l^J (jiU Jj U fl a A-lauaNsJ, Li 
\ — pi a^.j ua: * c.^j'uQ11 <ijju> i p i r^g jijil i i oLjLaji ^U x^y 

La i M ^Xa LjuI | CjIAUIII Qjn Q.'l.~i JaJL.4 ^_a “Lx J^u lZjJlJvA 4-xA.Q -k. ‘J 1 Lpl I joA^Aj 

L i t m i t i^r-L t j ^ Q-i IA * f^jit o t i 11 4_i_Li.il La La_» <^_SLDjj A. i Q ijl i l^j I 

* cjLajjj-jJI 5j^ f ij S^L.iiflll Jaj caj^i ^l Coupling ^ IjjjVl LLr. 


_ A- 




0 moseb ^ 

2:4- Dinitro - 6 - (2 - butyl) phenol 

“ ^ — J i 1 * 

Jj—^ — Y ) 

Jj-f (_$■* (jhpJj-JJ lIjUsl-L^w^ \ -L-aal 

L > . i JUjtj CiV ja_iall(jl ( Y ) J 
U u-*A ^ U j-aJI J^l^fijjj^lll Lyj 



Hhnoterb cj v ;0^j j 

2:4- Dinitro - 6 - tert. butyl phenol 
— ^ 1 : * 

Jj— 

Cl *}/ J J-Ujj \ li ^J-AJU Laj£ 

* a_^JI U3UJI 

>j jbc.1 U£ 

<J>-!L*_fl ^Lc, LujLiJ ^,_!JJ^jJj 


. . ^ i -x Cilj-ij-* Laju^'g i—jin c*VL^Jl CiI aLl^a LaI 


aj- a Vi — p C P L* Jj\j 

jjoju <_p-ll «-iiV joaj jilj- lh — i — jJLa ^Lj — *\ : Y ^-a citH xtJL 1 

j S J-fl-fl * t Jj.j.<n UJ. [ )J n JuLuqJ Li Lit* ~k. Cil J^-* a 

Li.^i-^k Cil J n a\ Ksl\ ».aJ( ScjJ-fci* CjLfl-uilll adA £jl ( \ \ *\ V ) fl \ VY 

jk ulj L^jL=kJ 1 JjjVI tj 5_ m 

Ljl—aJi ^_ajj_*ll CiV^jlxfl ) 

6J _A Js_ili r b J * ( jj-J ) J loo-A jjlJ j i p—JUilj 

5 j c 1 1 j ^ j Qi.iQ 1 1 j 5 jjwxi^Ty 1 .j* i Mu lij lJls j ^Jl C* Laic J1 

^JjJjjJI Ci bx j J i—■"> "w j ^Ji £-a*j_i CiLflj-ilJj 6 jji j I 

< jljjVl CjIjLuJ! £,1 jjjjui lj—Aj CjLiSjJII ^CjIjLu- 11 Jbj^ 

^X. l^ *-Ll bfi. , t V |_A Ajjv^ SjLji Cili^jll A^.jJ-1 l 

u \*» l AaJ I JlLl CilflTu.m i JJi J^-CLuili I J “ ijljjVl C*1^LpJf 


( Lti^xJ I — ^k) 


- M 



OH 


OH 




2:6- Dibromo - 4 - cyano - phenol 

- t ^ 1 Y 

(Jj lifl Jri 1 


foxy nil 

2 : 6 - Di - iodo - 4 - cyano - phen< 

— £ — j-ijj'i ^ ■ T 

J j—~ t _- a — 


I j^4*G (J5V1 L < ir» JI Jll AjuqLLj <J un LaJl ) jljjVl < ‘ i j-c. 

* A, J 1 A ^ v \ A 1 1 i 

a ^ Li aa iii I aj-a ^1 ^JJ i ( ) Wain ^Lil L*5£ 

A •" i ,r> a lo^Jj _ <£\X\ (JiU L lA^ I JajlLuu j ^JSljilJ CiLu 

J-* j <£j\ -?-W (jj 1 


* lx« <yjIII j 

U-*-J P| cH— j^z la 

J UjLLlJ Vjj <jll5Lllj ^jelaJI A^kjlit ( Jy^ 


jj-idl Sju j-ti LaSjj-kS/l ^ is 11 < 

* Lfluij lYi J (J- A KjjLuJ ^gjJ I j l 4_jJ Ll Ti I I j i Sjj Lv_l 1 ^ i ip l-k aII 

4.1 A >^jc. I Jli ^ jiiSlj LIa! (J LLa j^-jJ f iJ ^_ijjij 

* SjjSiU j^Lai ^ jijjVi 


o 




Ct I H A^ JaJlLuU Lit V JjJJaJ l Q u ’ 1 U-* 


* LLJ J l^D * ^JU » ^J_ij I <x|LiaJI a -\ ■ .. * 1 ^/ t Jju L^li J j A-J a 2 Li 

So-~SVI Lsj J+ofl" ^ylLl I Cl L^jJt i C ^J-A l La 4 1. CI \ jJk GJ I 

Uncoupler of the Oxidative phosphrylation 5jLuiltj 


Lh* 


j ^ L * 


-a j l Ci /CJl Cil_ ojIjjJIj 
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^j-aL-oILal LA l j (j ni ulJl IraUkiGS ^^Jx. ^u-u^lsjJ! 

^ p-laLJoJI jl jj\ ^^-alj-Sl aJoj-J jj A 1 P || 

* u' u-^! V ^S J^ Ia jJI jli tiiij jj-Lc. j _ ^MUI 

( J .■ CjLj^JI JaIj <-* a k rf i jaj jJ I (jl^ Ijl AA p-l_ ._^a 1« l[ J_:x1 . iaj 

(_j-Lc. oLj LjjJI jlfl Lk,.fl IAI.I (jTL S J Loi S I 1 j 6 * *-'^y I ^-lr 1 q“i 

* Lfc J*3* J L- U -L K ^U jJ I GJ Okj lift A 1 P J | U. ^ i< 

L*. Kft t q, lfiL gLu 1 a Ai^Li 3 )jji Q j. lLA 1 l j,j ij 

lIj J =s. j j ujlaaajj^aj jJJ Lfll im Ll^izv. Oj-A-=»J j ATP -1 1 3 v< ^^>" ^_fl Lu^xjlU 

jJ-3.J Jj-L=J,f CiLL^^iJ! (jj/l jljjVI ils 3jji 

uV I^J • \ i_l 4.ji^-u jJ I ciLxiJI Lij L i.a j ,U-i 'ijf.i 1 . 1 LuL 

3 Lfl Aj 5 ATP —JI Aj^/\ £_a iaJJjj ^-=LV1 j-A Cj LLi-u jiJ I (_j-a LlaIaI 

j _a ATP Jl oIjLUI Jli, u> 

or*^^ u f A1 j ^1 4-4 Loo V Lj J * 

ATP —] 1 £ja Aul *— 1 <ajLLa oilLij 3-* CjwiA 1 

L4 1 -t.u^ja-k jJ I J f Li£ ^ j'<4^_uLwiiJI ollLHi ^ I 

jljjV'l 6J-A (jA.ij ATP —1| 3 -* lU^j 

■. jJ 1 I P l.A I i-ll (\a Oi.j La5l 

a —kL»r p- llil cjIGjuu^Lj j_pjJSJI 1 t 1 i.> 1 it\y I \ i^>4A X ^ * 

I ATP—II J^“-* J aja"J I 

PJ-t-=j| ^jJx. JL *~k*2 ^ Aj 1 rt fl || 6 j-ft I iJjTa. 1.11 A> i i at . 3-* 

^ a-i iUj * ^.XLH lLI A.A-rt * a. 11 lijvlA. 5jLij ^ PjjuoJI VI 

Cj tjLuJ I JiS-j Ajl ^-Lc J .a -G Liuy^^ I lt^ ^-»Lcv-jV i 3^ 

je^ ^cr^lj * J AalU a j Iac. (j^-Ailll ^ 

Cj^II lIj (I La Va JU A t Lnu 11 A -L r . A V i j-A 4J5jJl (j^ c> l — 

£jA J^ jj-Lc. Iji - -< A jj-kJ f G |^-1J * n^LjjJ 1 3V I J» — l ^ -> A_3-uaj^U 

O llLu^V-j jj j.l5C 11 ( A_iiifcJ| jjjllA-uJI ^-5 ^-a, ) LjjGjSjlUl 

* ( L^ii yij-L^Jl Jp- Ik lil ) 
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* ♦ 

5# » 

♦ 4a, u. S* : tfji 
* ilixitllll Ci^LaaIuiVI ■ Lulu 
• ,t iUKj 4 j jLaufLI 1 AJ1 : Lilli 

- CiluUUl jxUJI Jjltut : bulj 


^jx-JI jjiliilj ^jLuiJI Ljo^jlll jju £5Mjl 1I : LuuLL 
♦ CjUUUI ^ic jij4i-u?JI ol^uSllil : LlujLlu 

* oljuuJI : buUu 





diI^ jjlLj^jJI jj-iLi i,v^- a_i^,--uJ f j^OJl i aLhll^l I 

(j+u L uaJ i Ao^ISLa (JLa^* <C^_iLa <jl^ \ ^ ^ Lc. (jlu 1 +!~u Ck. 

Ci I tl i\ U 6J-4 ^julLlj Li^Okj j^jJJ AjJLxJJ ^JLl ia.La (jjLLiJ 

• Aj^jJI ^-fl SjL^a L Li-l (£ \ i d fl U La." i i 1 -^J v ^iJj 

A —ai LSI* A ] 4J.li.ii 11 ^ J-xL ^UjxJ I ^ Li A_i.j | jJ | * LajujV I j 

Pafc'^uat cjIj^IjLjj Diquafc cjIj5x*Ij L*-a ^viuLioJI 

(j 4^ (jj-L^J LjLaJ j 



1 : J 7 - Ethylene -2:2' - bipyridilium dibromide 
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C N — CH, 2 CJ 

^ ^ 

X X Paroqual <^>Jr 


✓ / 

1:1 - Dimethyl -4:4 - dipyridilium dichloride 

/ 

jjjjiSUI (j-iti (j-»Li tit — (JjLiILa li — ^ ^ 

: <uL^LHI Cxi LojuLuiVI \ LuQ 

I iuaY t D Cj I j i 14 6 \ - -A 

^ ^ I L~ [ I \\r 1 * 1 1 r *1 j-lAaJI A.jk ■—£ li-Xj 

f ! 

CjI^jlj l^_j_c i_ t iii" > ^aJ I Cj Li A i 11 1) Cj l AjuJ, I b.j» ^ 
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cZj Lj LJ ( J- i - A ^-iSv 1 <Sj i ^IJI Jjl 1 X . AjjLc. ^j, ir 

(J l 1 -i-i-Li ^-1 L*_S * J La J -*.^. I J <J - Lj i O | J ^ JXl A 9 I Z J I A_XJ \ ‘> a > 

L»J l A i ! j—$-1 j — iSL> \ \ U ^ \ {J £j-q, jajS> JlIC. ,_U-a AjlJLxJ CjIjSIjUI 

jljjVl 4-(jlu I • n -* ■ II V IaJ CjIj^I^LJIj (_£ I jJ I 

L fl j l f - Jj J [ -% 1 I 1 J-4 ^ 1 I n J I 4. \ Lva 111 ^LiuJI J 


j t jaj CJI AjJ I-'JlJ I ^ j «La L^ V Lj iZj 


! , ,i I 


3^-a-i 


I J-£J j-*u Ll ^X A J I L-'J ^ If. 1 i Lj Q i.,, V ^ J, "k. *_ 1 Lfrjl 

li-«** Li I a^-1 j — L$J j j J . a J-Li-u I ^Lu-izw 


Cj!jJ.\J J j Jjj-a—iJ 4_jV Cj I Liu-ill ^joJl l (J 1 ’><^■11 jjx. j-* 

cj Lj LJ I ^j-lc. l^J ^ \ -l ai j_iu^G LaLoj i.Qti a_i^lI| I cj 1 ^aI I 

• A-Jj^jJ I Ll IajJ \ cb JJ± { J^X LusG.4 l Cj LllU J 

Cj Lj Lu jljjji L }jJ I_lii J CjIju-lU & JJh J l n\iu I l J 4 J j 

JJ-lL l I j_A (J /l xTl*-< > LjLlcw^j * AjiIj^JI »Jjlj jl 4x.l^jJj (Jj-fl ^ u - r-i L^l I 

c >^ ofcLin ^jj (jiuL V i -fc -Jf JUj ^ jLlj^ j lj-^ 

a^ uiiVl (jjj -L^ a i ^jiu L.^ ~*Li 11 a I j- ri ^ 1 1 a wii V l j-^ o^j^ 1 

^UJI (J^uljjuuj L^jli i-.i 11 1 J 4 I j Cj LgJJ c*\ J~ *= >- ?> ■ 1 1 

• SjjSjII JuuLlJl iLc-lj^A L-jjjJI ^jl>* 


CjI j5Lil jJl JjLaj CjLj^jK aj-fl ^ lc.J A>A t-J L M5 11 jij 

ij_ a j LpjJLij ^ ^ U-i l V1 La ju_i G (^-3 eh l j^ljLJI j 

f JjjjjaJI jjGIj i : L — JjUj-q J_ijua LjjSl I cjLIuxLa i_U — Liu ax,j^=JI 

a , X 1 jc. j^Jx. AojUiJI dud-ii CjL^jII Sja 6 JjJ-aJl Ax.ja^J .1 & j-A 

2 : 4 - D, MCPA juuiJIoi 1 ju-la jjG’G ^<iUj L^a ji ^ A jlijjN l 

^j-2 Ijult A_t j_a-=l_1 I 6lAA Ch*J oLi_Lyv_iJI ^y-Lr. J- m 

J_flj J UJi£ JaiIui 1 CjI ft ^ ■« 1 1 J-A JLvll l j-4 

’ Ai L"l \ 11 J_u-aLaJ.I ^jta.L a-v 1 .jLuuVl 


_ AA ^ 




I j ijjLajiSJI : Lilli 

Cj 1 J-l I J 'Ll J 1 ft. 1 \ J 4_1JL1j 1=J1 (j-ol^JkJf 17k- L" 

^ : UJLUf LSUI 

L-11 (j_a I—J j lAj — 41i'lu — 4jJ_i_a.a. ^X-a I CjL^jil iJJi _ \ 

* A_» J-U£xaj I l-iLlijJU Vj 

LflJjl _i . L *.i j*. !r> -a *i i X-3 — {JjLlIJJj ^ j. A n LaJ 1 .la ku jli AjLiUl Y 

(3 ft. - -A I JJlC 4 »-i.it1 I £> Jl4 j ttljj_» j^jSLI I La. £_a 

* 4-J_£J ^ IT* I 

pJa-a-Uj — 4-iJ^. LfiJ I (JaJLaJll ^j-2 <LLj Li ^ if. CjLi^ jJl I & J_A V 

ljIjjLsla Li^it ( NY — \ <j-A pH iiAjAA ^ LC I “ J ^ j^-iJ-!f 

* lijU 

— JjjpJ I ^yjiizw (_£Xa.l ^ lli_i 1 CjLSjII 6JJh (j 1 J 

^ 1~> ">■ "ii i t £j I ! til I ( ^a ^^liif JLw-u jJf ^_yi Li La a ji£ < U ^jl Lk'i 

( 6^j-t * 4-ijlSllJ Ijj—uaJI 4j 1 _ jlA Li ) NY 4-uaj^a jOc. 

* j" 1 ^ jJll^)} | ^jjUL JjJ-all 

J_u I 1 ^ ^JjJa iS Jj^ a 1 Oil j$kl jLJl 5 J i n*\ i — t 

^jLalj ( jjjl ) (jj-^joJI ^Li Uji (\alj_L ls-^^ ^ 

* ( 1 ) 


^yiaJLJ i iliui^ I L ^ i _j-S Jj^la-A 1 £j\ j^ljUl 6 J_i _ 2 

l LT^*^ Oilj^j JjLLxa — N — t £jjl 

* ^jla .1 j I ^Lij Oj^^h ^ — N _ 


_ AA _ 
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Jojlu £1 jj—i Jji-a^ 4 J 4 ^ i -» li S J—«-*£Vlj 
* k JXn^f 1 1 ^LUWij rtJiU£ dJLuiSl (jiu L*. 


< l/vl t J^f J.tJI JxA Ji ^jilli IfULM jJ t oljiijjjf 5 l — ^ 



u-joJI gSlillj Y : Y (+UZ CN £ 0H " Jl* jSI^UI 

* lIjI jS^I jJJ j- s 

^ JJ J^_—J-exl I Ul \ jl O I ij i-J l (Jljp-^1 _ V 

■ (j-L* US u^Lkj p UI ^ i-jjuj ojU ujSli 



*— ' jf'j Lj ^ v\.U j* y_f j j j ^' 


f 4 * ^ lj—a. ^Ifii JJ-a’VI <>* C-iU.Vl ftJ-A Jljl^l — A 

* f I CjULjlJI iJli-A oLS^il 6 J-d -1 j^JUJ! —^ j 1 jj wa 11 JaUiuJI 

Ijj—i-a < iO > 1 f (j J U_1 Li 1-1 yjr^ <jV (^JUJl 4i-Js IjJoj ^ 

OJ-aJI (Joa (jail ‘U^AjlII (jjjljVl (j-* e^- i Ai. «Ii 5 ji.i a olijj£j 

JS'tU *i 3 j^ ->!>* ^Jl ._* 

I-^ (jl I^Jj 

• KjliAjla LfSl olj) 6 Ji O 1 i r \J I jl <jjUll 

ft J- A (jli t> m (jjU-4. ^Jlc, <1 jj **tl l^icu M \ * 

< 1 M _-J * SjjlJI CiUi ~v 1 Iflxu-A^Lft Jj™.-a^aj LjJj- a . l A JJa-JJ oUSjil 

lj 1 « ^ > (j-N £—( ^Ul £jU-a (jJU JjUjJI ) l^ ua Luo^ JI 

111 -> (J-g 1 <1J LaA ^JauULA P^^aJI Jio £j1 ^Jl iiL^VU < "i-W t fcj 

• AjjjuII Q U ua ^J-c. Ij-J (JI JJuLuu*^ I ijO. 

| ■* i _i^ oLSjJI 6 J-4 JaI U t lJlSj .t—r il \ j i V j^aLua-ajV I l ilij 
| j -*■ ' ^ 11 f l Soi Uoul il'°> - ^i5v.l j 4_i jjJ | ”.l m-v \ ) 

I A |j Ij _ oLSjII A» 1 a <Li_Lz. Cul^tiA/i La IjI oUaJI *Jjj ,^- U xiu ^jj-ulSJI 

j-ijIjJI oUUlJf OUS^lI A (jij jIUaVI 

oUUil jljjl Cr* I^UjUIa J—uuij V oV oLSjil aA^J 


oUSjl! ajjk pllil jlL^\'I Ua*.r> ^jl UL^zwlj * 1 $j ' 

‘J*** 3JL»J! aj-4 yljJI <jL* dJj <S^ 


\\ - 



* CiLilAII x ^LuJI j-utU| : bulj 
cLLill ^ if - C 1 J-l.lt I 6 J*l LAII 0.1 I C ! j l" Gj I 1 <- ll J\ n \ 

_ : IJllil Jalsil! ^ 

jA\ -wii^_ C 1 , U*^ J-ajG cL£jll ajjfc _ \ 

* Ud^ Ji cLUl JiJj Cj'^ d j^IjUIIj cl jSJd *1 <> 

— aj-lAJI La-AjA'G . Uu j ' _ Y 

a I j-AAJ! jljjVl (jjlc- L 44 clr 4 £-t= I (jn fl-t-i*) I ajj-Aa 

I j-A ^j^Ja Ja A^^ia-Li (JikJI jl |Vj-ijiJL i ^_lU J La^ Lifl 1 4-tii jj£i j»ll 

(J- - d >J J 11 1 f (j - 4 4 ? J (j-H (£J*» ^ 1—a^JoJl lift 

deeper Kll J^^il Cj jl\ jUi <-^.j> J-i clilll 

jj^ (j- 4 S^lj^JI <*jJ (^U^l (j1 — Y 

L , jJ>L J2 V jUllU AjuL^lif < ^n. \W 11 Ciljtjj-lf 

c> uP Lll 111I ^pj A-La-JI 1 j * 4jui-i^ll j! 4 _)jI_aJI cLrwji j 

4.1 ll11 J-lIj -LLUll Jj-a-4 pJaJ I Sjl^aJI 4*jJ (j ALrw 

* VJI 

fj*lj l* ;<aMj ^jJl AI J-AjkJ I A.%,1 ll % l \/ I (JlSj CiUSjIi & j-A _ £ 

< ( j*I j <jlh U.W ~»J I J-jJ JjJUcadJ Ciljj (jJJ d J u l I 

(j&J ^Jg'vJ.l LaLc. Jl jJ! IjI 1*1 Selectivity 

6 j-A <jjL1 A| jl*U! £^Jj J J-dl ^J-*J 

4 4j.n U. 

Jla Jidl {^i <1.1111 -ildl JI5 6 ^-aj — 0 

* jJa- lA I 6jjUII SjlJl jjAj ^ Sjdl C— 

• cL£jI! ^ 1 a 1 In (J- U a j (j)} djj 

61 a £pli U J ^-*- a Lr ic- l*i^aL-=LAjl l^ll — ^ 

3jj*— fc-uj . * A-Jjll I uluJ l*UMt aMa Jj- . ?w a -j 1*1 J- t 4 a cLj^d^ 



(jft pjS ( i ^ L fl 5 II|<JLmJ 

l> Ua [|iV mm JZA ^ii 4<1 i^fL ^Jiifej* 4wrfc An 

iahy yalf ifl fl Vj * 4 jjU) ^lc. Ifji Jfl.,nrt5ajyil 

d U»i ^Lm ^Sc. h%a-»j Uik. oLSjU *jl* JLLmI uiij ^ JLii 

CrllUl ^la—jB ^y yiLSJl 3 J ■ Jl jl **Wft 11 **Lu> Lma^I JjtfLa 

.VO ^LJb*^ J3bh£&mi yU Ijfij —■ »JA AaSc. <Otln%t— (Lb, 11^1 

4af Cjtjtj|8 *J«3 CiUUll Jk gjfljSjiM tbjjk 

■jgm^ Mialj * t}« ^MjpljU oiilull y* ^ 3 S llj hi M« ( Jl * w ai j * 1 S f 

jll ^13 £*J * .jgSl jsj W .jjAC- ol^jll fcj* lA; Aliil jILLa®!! llArim jyjfi 
* Lial 4xhajA gjtu aJ I-wI I (h>7\& ^ 

JbjAmJ di3l^ cdoifi AxmL 4c> j*mM y<UAJ ual^jll _. V 

* I^ijW 4/<ljill 4 -\jVJ 1 JlLy ^^UjJ -U*jJ jj'liwA'il 

yu |jyl iSaJI AajUU, aJA JLjlumI - A 

jl* L*jjSt *jj , ^ yijJl Ajajj ^jAwtfciTI f!3l iL^ttjljaii.1 

* aI rf iAVil yJ! yijJl JjLxa Jkh IjI 4aj 3IU uijitljiil!! 

JL* y^lil Ajjj 4jjJa 4ltki aLUb 11 Ajj A^Jl Aa I m iff 8 ^ 

Ijl O^jll jl, | > jSfc V jUuiVl jl A^.^ bJi JjilfiS 

jiluift ijK yUti l^jlMUiiil yi*J la^ij t^illT iui^iSm La 

U|i jite yjJI jjA Lii aI^A*JI <-y 1J. * Vl (jl l l v*L j (jl c&AJhj — A^UIl 

#■(Jl j31a ^jLM Jj—a, l^ it >j jj—ao y dlilj oL S jll 

*, ii U* jjSI 4j^1j I |ih« a J xa Jlxfl jSI jUI ^ * 

I II A Jaa JLl0 CjI jilljJl dl Aj 1 L-^*I 11 y^»l H JiA 

i i| Ij • jljjVI Aii a ^ c ytal ^y Jl (j -a J Jx. j xq <JLl9 AjISj 

(ji (jSijaII t. fti-'V-B jl jOjVl . USaA -O ^ JA^VI jll J l A B .~Ii.i ll J- *A|J 

• JwkloJI CitUi 



\j° — 4 ^ JjU-A-J (jJjSjll J- a -_ \ \ 

^jo-ooil JwLa-ll (jSij 4 J^-e*oJJ j^lcj j jaifi~J | <5jjla ^.Lc. dLlj .ulftij 

* (j 1 J S Li J \^)* — * (J-* 4-1 La >1ui L> 

— I I jjallllj ^jLu£JI t_u£jill jxi : LnxL> 

L f-* (£j±=^t jjj&JIj ^jLlAJ! uui^ill 

: UUJI J.UUI 

* o! Ja -iA J fv l_*_fl ^^-xLkJjjjJ I ^Lj jLaI ,JSk LluuijJ _ \ 

(j-A i-I .t i --1 . Cj[ JaaJLpJJ ( ^^-Jaaaj^jJ I ^jjU* Cj — V 

y- i flJj v I ^Iaj i Cj Llj^- 2 »J I jl 1 i_jli5^jJI Cj IJ CjLu^dJI 

(j'\ ^jluall i^yjLx 0 *' — U^> 3 ^ 6 faUI-j — L - 4 -jj 

£-jibJI — J^Lili jJj — (_f^ pIjSjI ' ^ T . In * 1 * 1 11 <_£-!! t-J 

ur^ LS^Ji — £-»-£» Jjj*. i jSL Sj- i x.j- n 1 ^ Aj etil ojS*-I i* 

I ^ >aB ,1 ■>-] 1 t- llil'y I I Jua ^J)j liUjj — <jJlc. «L>J 1 j. L 11 J aU , 

^JUk.1 (J- 4 ^jJI <jJjJ 4-LuIjJ 

Jiij JH*VI (^^A.S/1 Ijl i! (^ f b L^il^1 Jjj-ajJI (J* 

Delocalization energy i=J jjJj ^jlc. AiUa <> 

>*■ 

; ^jJllJI ^^JLlUj_lII ^Li — Y : Y dLij 




( ch 2 


j-la. jJI <j^ ^*-2 j>-=wj n=2 La.jJui -LiSj L^ .1 o j.i*a 

^ ^ LaJjcC ^j 4 4jub 1 SJ-A ^u-iLtt’k.-k. ijj 1J 1 -1 JLtUl 

^ La^jlC. LaL*_i ^dAi 1 j ^ ^ LauUX. I Ssl. AjJLjiJJI j — 




La-fl t (j-A ^ ^C.J-^J.1 O-A l J L* <jU 

* <A i Vw 4 A. 1.1I) ill tc. ^ LaJ^C- l »u ^ II 4_* j liu 

(_^1 (Jjllj-ft jjaIxaj V : V £-i-oljil Jj j L*jjLc.j 

ur^ ^ *( 5 j -^ cr* (Y=CH 3 ) 

<j^ a ^ 0 ^-L» tij£j <j^ ^liUJ A_uajiJ| 

* L*Lfcj p _'■« ^ <jJ\jB_fiJI 



R 1 of L*l R—CH3 l-A^lr. <. L ijj a-ajjjj VLa-a 

|j_jj Jl (JiiiJI Au^jIjJ <jV illljj * A-ULaiJI wa liUj 

A _La_U J-1 ( (JjLj-Jj AjX^A-3^* ( j, A- Tk - -w jj lx. J j. .. . % j J-S 1 

_ i Ail-V.1 T Jul SjJj JjIojjjlJ — Y A, fl j^Hj 

£-i*J ^LJ (^^- >^ 11 lj-4j 

«U ^n-J Ioa Jl*j * ■*« J^HUJI Jj-^j 

I j ^iL* Y I Y 15JJ A— jkAtiLrk.il I <l*ii li*i JI Cj lo i* m 4i ^jjk Jj_a^j 

: ^tll 

_ *\Q _ 



Lf ic. iol— (^1 <J ^uxl IdJj £_* j 


J 111, Lift <LL 


/l A-^wiru. 


Ax. 


—A 1 lIA ^ If . j * A_l 3 ^lajmtiJI 4 jLxo tl ) -4 j II 

w ^ M 6j-a <>> U^jJjxJ Al>—Lilli JS ^1 

A J-A A^Ja^Jll Cjlj-iJ-aJI A. "W-L * u a (j*1 (j-lc. 6^ J Lfi 

Aj^ti ti ^Ji 4aiL*_flJJ £^=k-jj ^ I j-ft J * Ali^Vi Ax.j>6xjJU 

dJ^-L 11 A-UjjjJ-l Lft Aj Ja j u$*1 Ajj-=»L=J 1 fciftj * 1-u.u 1 j I c^Xi ^ja.! 

* £j>^x (Jj-ual ^jjf I 4 J I pljul Cj 1 a~j.tJ. I bift 


Michalis & Hill (1933) \ C \W jklc. (J-aj l > am I i<a ' I ^ ^cjhojI ^q-q 

LT°—— £—1 uj^jmoU AjX Lj ^X-a-V I (jl 

Vj^j U ojw ^f ajlLIj aJj_L ^1 J 3 Ii 3 ^ Viologer.s 

I-^ ^i U-rw!j (jjjlill AjjL-^L AojU! JdLaJtl ^_fl 

cil^Ul Homer and Tomlinson(1959) 

CjIj^jIjJIj d jJ-i-u i — (j-j \., * n (I d j LuJ( dJ—<-» 


(J l_*_a (£ l AJLjLUj t J Lcl^jJ I jjL^. 1 y- L. \j1 

^Jojo-I La. jJ A tn x ij 111 lUj L£j-1 1 J\ X -'i a J ^ lj uLfl_a * QI J \ja^ 

Jl'jliVlj Sjjuu^/i 5^. Jj-^1 


cdji-LL-A 0 * * — ^pJI oi ;3ulL* V • * _ ^ <£jll (_^ J-5 j cj^ *-4-a-» 

Ajl jjJx. A^^-Ji ^ i * i f rdo-*o4J Jaj.j-sii £j1 (jVI jJxj I j-4 ^Ixj 

Ja^piJI u Ju t ijfl'k JI ^ J-* JL^Jl 1 ! (ji Ajij3 ^^i-uLuul Ja _i 

J 1 iliUij * A x L aX . (1^ ^jSlU j-aJI CjLp-1 

CiLi^j-A JS ^jXJI ^y^UuVI J-A lift 

* ^LiLuo. oljiu£ aJIajJI 



<±J Ui Cl 1 f <-ii L*-3 jxj£, a I 4 JLij-UJ| jj; 

^-k JJI ^j-1 jrr.Ui ul 1 ^u£jll I I A- ij 1 ^-a I ^jA i (_j-Ic. Y I Y r V I V 

(J j—— i <a \ 1 V i ^iJJl illij i (\ \ fi* t «l1 

l a j j .fl f Ciljj £_fcJaj jjJf jialiLl 4 _jS* LiLl j J U4JI3I2WU *Gj1J 

*1_jj il^JI resonance forms r^/illl j^c. a' 1 

^UJLj f cjI^jLJIj Cil^ijljJI aJU. L*_c. (J 51 ciL^jll 

(j 15 H I j \ jL'vl — c. <i!_L a_UJ IjJiu Ijlaii ^lil 1 JjuciVI 

* j^JI J^SH yi Delocalization energy cllj^&bU 


^|1 A.i*.i_iUJi pLxjla5l. 1I jiaj A-$-=-J ojUI {jA A_lU Ij— fJj 

Jj •■ f '* 1 Jjl^j 1 t ^ tK M.\ ^j^uLtt.% Ci 1 J * 1 A ^ Lj.lt. A_in 1 u i II Cj ! 

jjJi ClUljil 6 J-jJ JJjJI JaLu^jJ! *UI < _ r fl <jjti fcj-X 

* (Jj-1-aVi 6JA Aa^ II A.ill.11 

- J 

— *. dill Lilli jAmal t Ciljliui! • tj-ujLm 

ClLl u Jj jjJx. ClLll^ii &j-gj At-t jl Clij^l^Ji 1 V tl jlu 

: cA ^ 

J a JpALLva (Jj^j Cji^J^ltAii Ijo* (_)*iLuo. Cj Lli N 

* Cjll IjJJ LfchUC. I^jjJ ^..ULi JUjVI Jjjj 


aA<~ * j -iA-1 1 l ^i ^ ^ ciLlLilll _ Y 

Jji-1 Cij^-i ^jxj-A-xiJ! <j-«iV oA>*-lij o oL±llU ^ 

£ J_C. A V-^_ ^JAJU-UJ jX^LifiJl l^L J^5vl! ^ A_l^ ^JtijJll CibUllI l A. LA I CiLc-Ll-u 

^J-CIl_JU£kl*i fjS G V ilLlj Cjioj ^L»1 

Ij -i. Uj^i cljjlllj L^jil I j-4-j ciLilll 

* A_xii_J JjU A. \ a. -V - 1 1 ^.a ^ ^ja-oJJ (_j*=mjXL La IJI 

CiLillI Cilijj ^J^-l 4-xi C i^nflr , ^HI Jlj-^ 1 

^^j aXaUI! —a c*£^ ^ c*£^hj c*i^SLljJI 

(^Ll^Jl - v r ) - 'Y _ 



(J~U l j-A J 1 OCjUIJI I iAjS (jl J's.j.3 dLl j <•- j t A 11 CjLijJi 

j^ll I I JJl *j IJ J)I I l j_A <JjL5 CjLi'iJ 1 J Jjj Ajl (S 1jC. 

U <L15* d* l ‘.\ 11 giu^aj i 1 J -2 

^j-Lc CiLS^il adgJ ^jLVl (j£ J-* (j’l CjjTj-iai *— V 

Ojijjl t -a.l^ 9 t Cj LlaJI JajjLuiJI I Sj-d IXLi ^d-> Lt ^j -t , 1 } 

* 1 r> <£,_^p^j UKj fipLu^V^ Sj-U-J 

y"i 1 Lj 1 Q ti j liaLilx^l aJ_aIa 1I d>lj 1 ^Ji_LI £-J^paJI Cj jil — £ 

^JpAJLflJllI LJjJ-^ yV ^ O Lj Lilli f- I ^] I Lj^L=J i ^9 

S^ZkJI l^_li ^1 ^Jji-iJLijjiJ ylla £^UI (J - 3 jjJ-uLujI ^jJju-ckJl 

l*~ i di ^ J-a -1 i j-^tjk I L-t-u I j-4 1 1 (j. i ix ■ _^l o ' 1 I—s 

+ J- loJ l J J—3.j 4_j1 lX-T- j JjS «LiV * CiL^jil 6<-L^j Aj^LaJLI o ll Liil 

IS^- .HJi J 1 * (^. ’ • j -j fji dil11 Li i u-i L i e 

a q . 1 t U (jl^jVl j i-xij^. 1 ) aJ A..U..MU^li jjjoiJI < 3 ! 

up tsj \—^ o f| cr^ J-^ ^— a j ( Jj-^ 

d* 1 **XA AjJLwJ ^ 1-3-la'V . ,,1-dJi JaIaIH <j-iA-A I 

• AwoJl I 

^jl L«^ 1 5 

* ^d\jLlj I JJfc jL^iaV 1 ^- 1 1J 

_iy| ^ ijUj-U £a*£JI <JLs ^j> J '-: u l ^La_L*J1 j -^l _ "\ 

ULiU. fJ CjIjSjIj-II i>* ^-^xsjLIa aIaUIIj 

3 iti CiLiSjll ^ u " 1 lt* ^jaAU dx^^L ^jjjKII 

* (Jji 1 i - ^-.t 4 jJ_*jC. (_y!c* 




l ^ I > \ A t a oL^jil 6 -Lui A-ijxaJI ^sJjLa-iSLII di 1 '■—J 1 


_ \A - 



c* I I cl Lj «LL*LtIJ Ci Ij*i 11 Ij—a. p-jj-Uj Ci ja \ 

• r^bJi ^ dAUij 

Li cjIKjA L.th%. 11 JlUJI j-CYiJI ^v _ Y 

( J J^-J CT* ) CiULlll J-i.!j 

*lj-^j ^jj Aj I ^1 • ^ M l r > II ^ t juiixJl CiLLr. A la.u>l jj dllKj 

* Cl IK jl I 6JJI <JI jl^O/ 1 Of. ^gJ.1 J-aLxJI yJi J^-A I ( J *". It .^. 11 1 -* r 
jLfbV >VI j-4 Lf ljJ-aJI ^_x-x i .^ V t (jV I jiii — V 

^tj jt-Lk ^yJI j-aJl ^^ j r 1 S.i >K1 <j1 j£il aS 5 _ cilKjil &j-ft 

A-L-l*! JJ A 14jloJI ttilj^.1 Ctl J-U-~X ^a, fcjkAX Uidn-I p j-Jj J-ijfJI 

I ^ LK diijj v^Kjll IJ-4 


h 2 o ? 

OH* 

HjO «W 



(BP**) 


(BP«*I 




! jJa-x <ijOa- (jjuAn CiLljll A j *<■ i II JLiIo^I (jl Ij-Aj 

• ^ Jo-al <^1 ^jj-La-ijjJI <jJJjK : CffJjVl 

^l^vi v^l crJ 1 UJ^ 1 J——VI 4J^1 SjU : V 1 ^ 1 

-^iLLlL SjL-ca £j^ J jJLtfa l Afi i-U 1 £ jXxxJ I O A1 i OJ J AflLl 

4 — =ajJj ^txjjjLiVI o^K l ,3ji jl j-a JI jj jjV 1 <*P-* 

• A I lx-11 A *«"> 


: JIja^I tiijjA JSi*j ( t ) 

<y j^all Ailki! (j-* J^-SjjJ-^l (j 1 ^ 

fjA I <£jjj <£.Ul Cj^jjKJI J—^ cr 11 

Ui l jjj NADPH a_jjjfKj.il ^aJfjffil £jj—w=JI 

^joixVl <^KjU 6l ^JL>^J ATP SJUJ1 —fliJI ciU^jiJI 

* (JjjjSJI -i f+ K’i 4 %a olij^JI JjKJLJ 


- S r \ 



Y 


J-4-£> ^pll Ujjjla AJ _ 

oMaU. j-a f ji^J_L Y Y £ — ^ 4J Jl^lk'Vlj 5j _ uuSTvl 

uJ—=>* <_ji J- A all 1 -uIa£. ^ Ly jil 

ijjLuSVI afA. ^lllP'errodoxin jjiil ^1 cJji -a! Vl 

j-il jjJ-II »- » ■* 1 > (j^il (j-A Cxi jHa ill 1 a £ Y * ^Jl jjl, M Jl^ij 

• LjI & JI iXlLlJI LALaJl J^la oLijj,I^JV) o^xLil ^ 

(Jl sj >iivV ^j^-II <JI_>x^Mj iJ -—> 14 ^ (j 1 —u=»lj j-xij Y 

CjI j — ^ I jA f cdj4_JJ_A Y 1 *\ — CjIj^jIj ) jxJjJ_* jjJI (jJiL—I 

^AjuXllI <-1 Lflf, plA'i pI^ aJw 11 < 1/1V1 jJj!u ( cJjJul-lILa ££A _ 

* (A^ 1 

^-J A t l i £^L&1 <ji AJLjI—<- iiil (±jLxjV 1 cJj —. £ 

Cj jiSk-Li (Jjlx^jJI c» Li I *.c * j. a j-u a 11 ^IjjJxw ^-Lc. j£.Lw 

Cj tiu-u jaJI j ADP CjUuijj-ail (jjjuujXiJI —ll jI ,5 l-i-c3J)-xhU 

A-aJolA (J j 1 Cj L> I <J-aLx5I J-4JLJ CjI^_} 5A| jdl (j l La£ * (5 J- ^ * -1) 


JIa JJhAJ lli'Ol] (£j —(j P i 0^ jA:jJl ls-^*" — 0 
JX.L- 4 J (j\ K til ^y-^- fc A *3 J (PPl/lSj C> ^-~i \ A 

•j A~' -*\ 1 IjjjKJi aJcumiIjj J-lAJI J A a vI I CjLLuI ^ aj-aj^vaJl L±JjwLz^ 

<jjLi Sj^u^Vl wL^ (J& * 

^15 ^LjUaJj ij-4^U dLlj ls -Lj J—^ 

* I ^ XJ_vjJ 1 

^JJ.^^l Aj^_i_l l5Li-A i l 3 |J^a- ~k -J i I l ^ 

CjI ^jUI (jt wL^j Sk A-iV xii J J J A ft J I CjLjIaX. ^ NADP —II 

* j j j]&\\ AJt=^-*jl^j NADP —II (J1 ^j_i-^.V ^ j-»i i alij 

^ ^jAx^jrAi qXaV tPj-eJI Jljj^Vl u^aj - V 

^ a x,.. 1 ^j_s_i_jio Aj^_i_n —a &jL_ .a A_i 1 ‘ ^\c . f -1 j- - jm *- ^ 11 D^J! 



j^iij ujj&N SjI— 4. ^j ) photoact I 

6^4J (P 700) l^L jik* ^ 

^ ^ -L-aJLkl I ) JjjiaJl C- J- 

— ■ J *^" 1 I I Cr* j ( 





j jJj j. 


■Jl ie :l5 r )L 


->a GJ 


ijll : ( \ ) jSLi 

i <r> I f J I ■AaXa.i. 






Cj J-KJ I 4- U a t 1 J-i CjI J^l jLJf JljUl JjjLa jl jjjj A 

^« 1 >1 J Ai J f_)^ ' l—a ^Lc. I (jj5L <j l1* ^ > K ] \ < ,i-a5vJ I dJJ 

4 f oL*jII 

jxllixJLj 4jfjj^.l I Cjlj^ljLJf Jj') oUjI ^ LL _ S 

f ^llJ LjjISJI 6^1U JLji.nL dljj photosysLem II _ill 

photosystem I JjVI ^UiU! Lj V ^j^Jl J^klSL 

— 8 *J—:— 1-0 ^J-^J ( *j - i- L -1I ) SJiLuJI JtjlLVl J^-i * -* jl V1 

J>-* AjjlxJI liXuJI <lajui I jj p ji-^J 1 ^ujj 4j|jl^.l Jjjui* oj. l~i »11V 

photosystem I JjVI Jl f ltUI ^k ^Ul LjlSLII ^ 

lt 4 j-* JjVI ^Jj-t-oJf pUalK 111* jl ^ lil*j 

cl^t! cjIj 5LUI JljlLl cjLjI ^ ji l*£ _ N • 

(J* (Jj-Ul J J- 1 -^ (jjii U ~fc jJ ilil < .(j-iL-illf ClLaJ \\ i 

— 1 — S J jiai Lljfj5LljJf J J-L-* ^-i 6JU ^ J f LML’ CiIlLa 

<LUI £jIj!I JjJJI jjj f i JU-a’f j j£j 4il LAvi i->jJj 

(jiili L-pJ 1-^Jl ^ 4 -j’i V1 cjIj^IjLJ! ^j-L It j" -*-11 j L_p<LJJ ^ I jj’l 

p!j—J l £-* oliisiI 6J_A ?7JJ dJjj j-=Jf J_ l-&V I ^.jLJI (j s jUI 

rOLI JljlLl Jj^ ^,’i j9l kil l <iij • ( ^j>^A VI ) 

IJIjUl J^j_a ^ Ija J51 ^Luiil ljLc 

jjjfc jjJkJ <JLJ1 1c. j~«-! I ■ 1 > x ^ If IJ-J J —. JjjjjJI Ajk 

•' L H 4lci pjjuoJI CjL^j-U 6«1a 

! 1 Jm i)Ji -'^A A 

ijJjj j\a 4-1*51 U1%J Ijl L _ <JJLo^JI jJoiJI Uij Ja — ^ 

a* ) OJjVl J J- 3 -* t* 

J.* tiljjjl SjJjj LujljIv.^ 1 L I jiL ■ 1 j-*- 1 c.^uj ( J-^V I 
jjj^' (j^-i ^ G->^ ^ f L “ 



oxidation 


re - 


Jj-LxiS/l So lx.! ( _ r L. Jj^ l*-* — L«-j 


£- [ *-* (j-xl J S. ! — ‘ h < nV I 6 J Lc.! 4-kkc W Lrk. JI j\a j J _C. JcLi-V _ V 

ikJ^ rJf L^oJl ^15 C ^LI JljSil 

— *Vf (Jl j f i ^ 1 i fj a /a 11 oLi »«uN*j j j j K 1 f (jAjj«j-i ^->1 _ 

o J W 6J-ftjlx. ( uJjj iSlij -!*_> Lft/iCr ft jaAJI L.uyuj 

A-4 ujlj-ft ft J-C. 4_xk*J( 6 J-A * »j i-A.I f J j_a*j jj-fl AjjSuLli ijj-*-**^/! 

CjI jfA 6«1£. Jjlj <LiLfl c ftl^JI (\a. <c.jX* t i \ >Ijl j^jJSLjl ^*<aj 

JjjljII fJ jLiVaJf Qf^Vl 4,-v mV\ JaJ aj^.M^VI Aj-Lx. £»1 

! J-a>* pU j^J Aj ^Lam^VI £j1 Ij-Aj — 

^.vj-i f J_A j * Ci L^jI! 5 X<5 A i X*ll I ftjjJf *J-u£1 6jlx.( 

t s iM< ^ r J J J^J is* tS^J° — IXa LAjI 

fJfkjjJ-I! Cp^ (J^ ^ (j J^^S V'l 

<ajIj -Jll JljakVLj j.=J! J-uaVt £/V dC. L m -* JaLr^ (J-a^-a 

* ftJj-uil 4jlftju 

7 - N-aX 4_La. j_n_i! A-i-=Jf -ju>jV^ CIj _c-a £<j-»_J £j1 ^ — T 

Lljj15I p>z CiLajj^iSIVI J U s k iZ aXa (jl j<_£-!! ^.j^L jjjjJI 

^“jJ| AjLLJI JjJjj ,<.]( (JT 1 CjkoiiLj JJ jiSJI (jr^- XJflLuaJI p y o il Aki-uljJ 

{j* «uV * 3 jJ_lJJ jl jl I ^IIj (ji a j U JI Lfj *-! •> a 

CjjII {2j 1 <3lk! aXa JLiJ-w ^ klim j A_xi dj^iXI 

/J ^ i ^ yi { ^1 Jl Lftjt j * jkLJLt 

J ^ * a.<V 1 J LT ^^ 4 ( SjjJI 

j[ i J-=JI J>-a1 Lr * tSJ^ ^ ur*l^ 

A A^W ^ic. Ja joit LajJ j 

AjlAJf Of" 3^A? ^^ 



jj-^ JL-u 

: iLljj Ia-aj^j j-*~ **** £ jj^iaJI j ^jJUI^JI 

2BP 1 " 1 -i-H.O -—^2BP + ' + VzO;; -,- 2H + _ \ 

2BP + ' j- 0. + 2H + _—>2BP ++ fHA _ Y 

jJblS 

CH.CfPOH+VaO, . .' __>CH, . CH0-r2H,0 _r 

Laj-A.C,^ 

* CUCH.OH+VsO, -_>CH : ,. CHO+H,0 

Sj-u*^V I pliil > 4 J * ii*\ I CjLial — £ 

uLtljal p-a OJj Aj| I (3^*^ (£jJi iJjlj^jjLiJ[ (J^l n a , <Lu I ^Jl 

^Jf j_l. jJ L-u-il Ltuj — ■»*-» ^a i (Jj&lijJ I ^j < la dLij 

£ J^ti ( CjI ij i CaLlil ^ L^ * (Jj 5 i V >l£JI 

aJjUI (ji J3IlijVI Jje-j 

* iijLuJI ( V ) 

J^lc. jlrJi 4 -i^vJI A_i_lAJ| £_l^- 4 -a — 0 

(jt Vi ^jj^lli 3^JO^V I l J u>X l jji 4 j-i- loj JJc^-i ( _ y lll J 

4x. J-M <Li LtJ ( *U=>-^I £^Lal 1 <■ ^ * * 1 4-C. 

<i-iLJf ol-^3-*V 1 s^oXa 3* J * ile/i (j^- j_j^V i j-* 1 3j^ 

* OAijiSI ijji (j-lc- 

j-A I j-^J I JJ JLlV 1 <Jj-s=» f ‘ u< ^LujC. 1 (ji-aJ ^ 

lJt. Lijj \ ,% 1 .\ i 3 L > jj^V I j— i-a^1 SJjlillj 4 -aL-wJI 




* I 


• iajAa : V31 

* 4a5j^taUl 0^IflSUiu^fI : Luli 
4 P&Llil ^1x oljjj'Gil : liili 

• pLiLUl J-llj JLsIiV 1 j : bulj 

* ialLLiV 1 P1 lU.U 11 j uAU I l Ltu^aLk 

* 4jjAiSJI pij-ilull : LuijLa 





—S-diM (J<aUwOf| CjI J_ JAAA 


• 4 -<a jAa I 

^ L-» <l*VUIj TC A tdJiJI L y^j i .[^ JJJ_K (±J lis 
: ^ ^Ul ^L^lf 


CJ 0 

. I V // 

cr-c —c -oh 

. I 

C'l 

TCA 

Trichloroacetic acid (TCA) 

i d * I -v ^ ^ * t-^. 


H Cl 0 
! I // 

H-C — C— C —OH 

i I 

W Cl 

Q>>^h _> 

2:2- Dichioropropionic acid 
Dalapon 

^ ’• ^ (J-^ 


Ljo^ V i La^j J_ —i; <j*VUIj TCA _l! 6 i <> fA^JI 

is^~ * " k - u f LdLc. 1—! v! «lJ[J-Cm-uVI jl SjjJ fL ti 4_Cili_jJVl 
TL/A J1 (jli 1*^—Ij ( 1 j ia i« l:j-JI jl j * ^> Jf * I 

CiCjjJj £-aIj -4 ju LaJaC. ^ £^La I Lu^ u U^ - gj <Jj-fV!uiJlj 

* 1 * «< ?fc II CJ i u 1 ' U 


> V I (jr ™ * } J 


.VI cj-^ * 6 f^-* 

- (Jj Lfa^U^ jUii.1 (j^j Lu ^UJVl 

* jjo J U» w. ,VI 


j 1 (^ U>:J 


rfLi L>jA-xH ^jj_»V I jd I ^_a w 


lull ji jx-uuVl u'Ai > TCA_li \ a\>* ^jjLI^jL 


\-V _ 



* A-iAj J~ll 1 LaaIu>V I 1 LuLl 

<J yy l I I 4 a j Ui L_uL_u1 TCA || J UJH Vl Jl 

• jl^VI 4 _i A l ‘•ti ->■ \ l 1 A )1 La^-\ 1 LS 


£j v JjVUl J-A l2j (J-V UI 4_C ^a. J, l 6 a^_l JLaJLAjUjI £-A l j 

W >JJC. ( _ s -a-^ II jl ( J L i Lai) 6^. ft . a 1 1 ^l^jl 

* 

< 

^.jl —jL ^iJI Cj I J -j 1 1 1 (y rn 1 f^a. (jjjVUl ^jl ^-C. jJI ^-Lc,j 

jjAc- aJLaLiJiI <, y^ j \ ^j’i vl 6 j-*jlII 4aL^JI ^jiuLi^aJI 

6^yval I Cj Li I u^ -ii 1 4 a ‘boll (yu I j * 4 aJ~o i r> 4_flj^lciJ 4 j ^iyli 

LF* b J ^-“ UJ^VljU 4 -Aj Jjl UJ^ L*uU£. 4Jia I j Jr . ([jJLaj 

-L£slj 4 aiI LX ii TL -11 C U *^~ *-A r - J in * ti.l I i J ft ill * ji. uiy 

£j!j <j^ * Ujj^ jl 4_J -u ^ jj Jl ufj^ 

) 11 

JajiuJl J « * i 1 ^-UJJA 4 J J-I LijjJlj l nl OloLHa CiLki^ 5 A£L I 

jjjlj j_a. ja~i a.i {jx L>ij (J5k ^.ij cj 1a^JI growing season 

J^V I 4 v.Li 111 ijfj-^-V 1 < _ ? lc.^ Jj _II 4 ;^n uoJ I 

t i> J_aJ J <1j-u ^a jj£^/ 41aU il a 1 a » (j l * S,_uLcJ I 

la^V-i 1 i —-~l >j * 6 j^, a 11 I 1 41 a Ll 4 a j Hi (_j- A - =K 'Ulj 

^aVIjj ^_i u^l 1 <J^La. CjLl^j Sj£. ^Jaaaj ^aIj^-iJI 1 1 . -A (j t 

X - m ^‘ j JLajlIx^I Lai * SjaaI I 4 sly>.\ 11 ^jiuLuurJI f le> » ft 4 ajH1 L-u I 

• 4aJja 4_^_i1j VI t ~i j\^ ^aujII JV-1 -Lii 5^.1 J 

4jJLc 4 _-^ j. Lt j. l i 1 I Jl Ll,a^ J_jV I J-I I 4jlIL*JJ (J l 

CibUlL! 4 l-l j jT i‘ t t_i J_1A_-uulir 1*1 j — 1 4 -a A a-j J S jaaII o ljU> I 


4 I j »I^ 4lilLa_a ^j-a ijlli 


- \ * A - 



t ciliLuJI ^ix CiljjiuJI : Lilli 

US — ^-UJ 1 J U >JL> *I I 4 VI AjjLajJVl U^-iJ 1 Cj i J-LJ-a jjjL J-A LUa 

jljiwaVlj * ^JJ-^J jljjW --=^ 

o 1 ^.a jlTCA _1 i < j_A o^jjj t ^ii. i -w.> a..l,i 4.M-1 L> dJ jSj 

JoljIi j| ^JXJJ £-»l ^JjlaJI lx-Aj * QjjVtuJI (j-A A- jJLmJI 

* * \ -=JJ L 6 j ! j-J* L dJ j j o 1 i } u 1,1 6 1 $J o Lj Uli I 1 oJ I <J LisiS I 

5jLjj Cal j jliII ^^iJI |j_ |-j <J-4l_*J.I iJj-* dJJjS Jija.Mjj 

♦ j-ijilll 

*1aU_U i^iL lLuli ^Xadl^j U - m^ TCA —II ^i xij 

j *•> Li <Ll a I Jt> "fc- it di I ^_y-iS_yJ ^JLajJu-h I fj Li. ^_S Jij A_j I V l A_j 

<j-4-ii Luua J&*\ r^-u-aj (j\ US U,*tr^~i \ j j I 

‘Vi^.jilf Sjdii AoJ jV I I AJ Uaa-ul ia-ij i Uajj 

^j.Lwiij‘SjHI jjl^ aJLLSjuiI -Ui i*G /. 0 * ^Ig^v I Vl 

(j-A Jojiidi „^a <A.jaJI (jXfljr tilx^V A_ 1 a fjiUl i_i 11 ju a -1 A.k»A- Tv , 

* CjUr-jill JJX^ 

^JpVlxll (JL*_SLjaa» 1 . L--».l jj J.A ]| l"i iaVi AJi^wiU ^5U i j 

Aj.idI ^a <_Jj 1 diLc-j-^-lIj * <Lc. Luj \Y J!)Li. j^-a \ 1 f «wiu jIjj _ktn cjU L ^ 

> JaJilil Ha -ItfcjjjHij * II JaJLA t Jdi J ^-U. (_L*J-j ^VUI ^-a 

* £\^l j' ( <A Lut A ■lThAi«J\ < V A AJ 1 J 1 * (jj^ 

I ,1 - -JU A >Afl ^-*1 * j_^aLjlJ,I -■* » !! dJiS 

* AjujJlI (Jx»-a Q^VlxlI 

L^iIaL*^ —cu L P-II SjUl Xi LuLj Jj—la ^ 

(J-4 jluJl <Jj Lla^Llj J \ (Jjia j* Lj-i ^1 L-uL-ul ^^jVIxIIj 

* L^_xi JixJI jjlc- Jj..Li~ i (jJI j 





lA*' u^Vlui! t$JjVI l/i (j-* JJX, Ja^xV JLfl j 

LT° ^ j jA* 1 ^ A-^-^-i A_1 Ajuj Ijk u *\ 11 lZj Li LuJ 1 - > 

Slc. Uiljij LiUJf ^.L^iiVl £j*\j jj^Jl ^ a^aUI L^aJj 

ajjlIAvI LAVi TCA _JI ^1 L£ prophase 

— L^iLaJf ->j-A ^j-a j ^JI AjjlilJl A- v Lc (_£jJlj Ajj-LxJJ 

a5j * J^lll ^ JjL^il ujfL? J5 jJTlllI IJlaj 

• ^lj>jVl Aiau- J j>_i ^ ^n, a ti il ^l^-fll Imll <\c. Ua A 
jU^JJ TCA Jlj ^jjVljil J{ J-oJjiil jja JJ£. jl_J^’l JJj 

A ij "k . l I ^3-^J j - w ilfl II -La I jlLa i I ^j-2 -a. l" i i_L2-3 liLJj ^_Lcj Cj Ij-iJjj-J-11 i_j-u-djii 

• ^jJaJI 1 j-A ^C- A-LaIjlII 


I CjLjLIII Jild 1 Lx-jIj 

jj-Lc. ^jjjVtjJI Aj_pJI ^W **j (j-Lc* TCA jL u il (j-» 

jj -V-J f <k_*J ^4 TCA il (J+* l iralfll uV JJjj Citj Lijj] 

TCA Jl —u^l^l ^ lijj—a- ^iSVl j-ft jljjVI 5—L^l jj <jjjVIjJIj 

• jjj-aJl A-L-l-j1jj u^VlaJIj jljjS/l <k—Ijj 


14 C a^J 5 - s jJ cr^ (SJ 1 ^ *^ A ^ cAj 

^1 A-Lsa-J.1? U 11 L i ^-x -uaI <-J-£ Ajl 6^jiiil i-_jLii-iJ I ^ lr . 

^*1 i L>~ t .. | 1 1 d * "<■ \ . a ia 1 ^j5ua l L\ . a I J- A. lj i i n tli L>^ (j I VI 

J.Ju —3-VI (jil ^j^i.ji.1 AijjJl cj-a J 3V » " 

j J^w. f J^w. ^jl liiwjij _ jjJ-aJl j\ £jlfi-y~uJl jl (jljjV I 


OjjJI CiL^ Aji ^llil ia-uu^Jl (ji Jjj-ajl 4-la^ljJ ^ 

CA Jl er^- C^j^f ^ 

1 j 1 (J^ JV_=>. aJISjjIj A-l-Q U ^-^ -41 ^4_k «LlU (j J4 CJ^ 1 

j -a a. ^ jl a IiII jljjVI (jJ i_jUill 

;aJ! J^LJll yi cr* 4* U -' ^ 




cA 


TCA il jjl g^^JI j 


>■ ».. - v v^UJI -U^uil ylj jtjjN'l il—Ij-; tjii JJ'M 1 


_ • _ 



lt^II ^ * 


. \ -v A 11 (a A i X 6 b c— 2^1 jL« £** 

• c-L^JJl ^ijia (jjC, t^j^i ^ Ljuv jJL jiJ 1 <J^Lrw JTim ^j I l j^ i 

^Ul^i ^li TCA Jl lajj^ *1_uA*Jl r Uul <j£ 1_ 

J dJjJ (J a^ G.i ^ I^ — I (j^ (j^-lVlaJl (JliLLiJ j L^ > ft *Lj 

^ t>J ' J f| i4 C 

(j-A f JaC- jj li < Aju»-L^ CjIjJ ^Jx. A-i^G^a-l I ajLxi^aJl <J 1 ^»jj H1 <J_ijj ^G^x 

ljx.U^lijuji^ (j^jjflaJI ^Lll ‘LuLixJI aj.a iit 11 1 U> a (j-u^)j jl5 c. l aLlI ( 

j^hJ 1 JLutJ -IjuLj A *i d£ C 4.Jl_5lj| j <JLO L-oJlaV i J J-i^XJ I JXJuJLl <j1 

(jJjVlcjJI (jl jjll wiS P-LJaJJ *VJ^Aj * jlTla CjIjJ (_j-^- (£jGixJU 

J r . jjil La^-» A Jilij «Uij jjAaJL J f i A-ioL ^-l I a I ^Gj j*! (jSLixj 

jA-a (JlHij jj i (j^-Aj (jjjVijJl (j I ^^Jx- (JdaiiL dJa£ I^aISj < lIiLuJI pj’j^a.1 
<J}Uv iluii^L ft \ j-u I1‘ £_a ^ j j^ AI I ( J iLaG 1 ,1 A, i L aX . f-LlGl j^xxll *IjjlJI 

• CjIGLHI (JA! j (j^GV I'jJl (JLSGjV (j_i^>iaJl ^j_A (jpiaJ Ij-A (jlj pLaJJi 

(j _ Afl AjjjfJU Sal ^viLliJI aJ_aL*JvI JLiIjLuJS £_i-G»jp AjLiaI (j!l_A I a5 |ja*j 

Ja-Gl a3 aiiLull <J-G.1a (jjaVl j-ll JUGjj (j I l a-v j-La aj-ill Jj I^ m 

• AaIIc. 

^Jx. 4aj)Arfc a (jjj'-la ai i (J \ -a_ i" m L C»i jLxLx^I (jtfl Laj-a£.j 

4-jxIII lAjLiil La 1 JJ) P LaJj. 1 I (j-A ! a^a. j ) \ \ \ JJx A \n.i <i l^J Au^ l a 

• clGLlli Ji.la jj^-jViulJl (J Lsu 11 J ^va Li S a! (j£. LSuLahU 
j^- (_^j—AI ,3 j1^ ^Ga (jt (j ^ aj (jj-J^laJI (_v=» ^—l-^XaI (jl jj— jjj 

Lemna minor Jl ol_d ^Ac. oaj-^ 1 ^1 ^jl-=JiJI ^ U 

fG * J Jj (j U xA. - ll J jjJLaJJ (j r ! a^.J 

• aJj^Js Sal steady IGjIj (JJga aGi Vl dJj j-*-j 1 ija-*ll la-* jLn 

■S^_A LUl J_zx AjI ^yJx. jAuiJ jG AJ-Aj |^-J^sJUiJ I (jaa L *^ O^v V 1 1 (_j 

QAjJj aJsjujI^j ^jj_iV(jJI ^atjudO-al (jLi dJj a^-Jj i y^jVlaJJ L^ r^ a a I 

^ Ic. J j^«_ijf | jji jj^jG ( j ig- t _ i-3 JJLJ J ^ 11 > a ji a Jo_k, AjfljLsLJ axjlj <JloJ lIi LAll 

Axa jj jjIG-JI I kZi LU-m 1 Li Jojojui (_jk^ 1 l ^ G- a V1 Ij-A (j f I JXI-JJ • SjljxJ! la.jj 



— ^^ Li J—i* Metabolic inhibitors 

^uil Ix i V iJl j * <lli2uj J-jlUill uiXij _ J-»jV I 

(Ji-a Ai ^I h% I J h « "w ;■ I 1 La Lc-J A " a a ' i fc l 1 o « 1 ^ 1 1 1 i a 1 1 

(j^L aIa VI (jl Jj—ill LtLaJ lj —$jj * ^ tu .i ^u . J lj JjAalijlaJJ 

L^jJl Aj_a LLi^a ) A J,i A~ A—-xl AT. v I La ^jjVI oil 

* AjJ^ax tljLiSj-* 

^ ^wUj Jj'l £^r-JI fj^oLi^ a . i - ^ V 1 1 Zi^J-=k. Luaj 

Lj-lSJ Sjx*j-a CiLxa^ ^jgLia> GjjJI claLlLu I l £ja pLoJjlII 

U- (j-* ^Li t % ^0 jMjk I'oil ^ 

^-u u ^x u i i I ^ (|.~« 1 v* l. i^l ,.^j\. ^ ^4 Li 1 *^ L» l „.a L . w t| || 6J Ul 

(_£ jj I luJIjj-o L^xj_aio_^-=k l ai / • j \ Lv^Jix. Vatsol-T 

L&jju Ja5i jV I AiLa j ^p^llllJ^U. tiijA jj^GJ I la-Aj Sj J-il jbj' cA 

( *aJ i \ I a I G S ruA i. M ^ jklfl jV 1 O Ll Loj 4_»^LJi (J^Lx. 

J^Ll J f l Jjiill lD^- <>* J-iiu ^11 ^J^j^l jll (j£j ^J 

LL^ f j[ ^1 j jjLjJI k JllloVl i/l ^ ^ 1 I 

^xlc. L>J JiUk. ^ f i AaV tdliJiJ • AxoJaj-u A_1L*_2 SjLaJ uJJ^l Liil Jji "k A 

J 1 7i\ S ,-^r l^ o5 surfactant aL^uMII ooULl (jli 

• cJlauu^ f t <-*-Jj f | ^If JM-=kj JJ^Ll I J^La. 

^a ^j 1- ^ ^0 f-L^Jll J^Lx. JLi u .u (j jjV iuil (ji ^I . a. I j -1 1 ^ J 

_ _ 5jjJ( - rye - jLill J—^ oHUllI 

* oLiLilH ^ja Lajac.j 

^ j^Ua Cililolll J^lj u^jVIjlII JUh\! jvU J^l dtlAj 

ikii UjjJI J-^!j acropetal Lplj^ u^jVI Jl 

, J j_ *J‘' Z U . ^Ija -u^U^ui ^ oLill J^Ij <^11 ^ 

Aiiloil aU^M IU ^ apopiast 1 La_a u^^l' 

OS AJtai-a L^ilj j ( _ ff ic. U^lau aIaUI) Ajtill (J^JJ 1 

^ (jjjVI'jJJ JjVI JU^VI 6' 



J Ujj I ,^ylaUA I JoUiuJI ilUj £• t~lij nj r* 

oL-ljJ! cJX lAJj * 4 jjLc.jJI J^_4 £ j l 1> ,ai I Cxljjillj 4 1 r. j'\/| 

* * >-a ^ Ia~> <UUJU o 13LUl d>Ic. IUtJ a> 1 1 

oLljjIjjJI c » % M fr j I US • f - 1 r* . U t s-mJUjJ! {jjk jJS jji Ol 

dijSj Syrn^/ast ^1 ^ J_J£U ^IJI <j1 1 —j 1 

j X=wj > Jj-La-* CiUUUi Jilj J’.kwM-i j^jV 1 4_UlaI 

(JLaJl oLU i"pi m 1 ^ -\ ._i r 1 L mljj 11 ojua jlj * Ajluaa 4j j Ci Ij 

* CjLiLa]I 1-A^-xC.jj j 5L*» J I ^ a . ‘u j < L j^cdi 


£ja JJjuj CiUUiil Jilj ^j^ K iSjil JUiilj u*> ljurkirt I JjA-4 tu J 

S^I^_aJ! * LaUui AjUill S J UI iliUiJf juX l Lj ,\.a ^jjuII 

^_L9_ktJi ^ ^ j wiifl * a. t-L x .14 *> 11 SaU^SH SjjJtij 

^1^1 ^ (j^t I jJI ^ ^ J— 

• (J.. -fliilt Iq-aa m ^J-A ^uUtil a_»^U Lijw*_c. Jli\ dL U.i >j __ tZiLuJI 

CjUoJ Jiiil <x. jj-o jlI J^-a. ^jjVUI JlSiil (jl d IjS 

JUSiVl Jujj^ <> £j—j fZ J-i Quack grass SI 

I J 4 (jl I llLi J JIj \ .-kill ^.Xii fl .) 5 J • (JloJI fj-9 AX.JJkOJj4 jJlL jljjl 

<X. JJ ^ JI i ^-3 I 1 "k 1 [ A L -II \ \\ <X.jj- 4 <Laajj tliul—=*-» 

A Ua j 11 <2 j-* ("jil JUljl Jxiij Lf ic 6 jjJJ ^dJIj JJiil yi 

* p- UoS/ 1 ttiili (J t u» {j 1 CiUjJl jnii ^-ir lJuUw Sj 1 pjiki JJ J * k^u~LjaJ( 

jaj jjj oUUill £ j ^ »j (j^ij cr^ X fl ■ ^IjlLaj 

^xaS ^.a a j Lj Ox. i \ U_a X ^ 4 ^ f j ^ n 11 (j^jV I dJ U <1* U-l I 

oU-j^lil ) tillers , UA.H jjl^JI ^Jt <UlUI 

U^xC ^V*.j I-IlJi aj-A w ii i 1 J ( ^o^uUJI 

UaUI ^ Jji cUUUl ^ UUkL u^ 1 ^! JUfcl fJLlaVl 

I jij lit Uu I US ^"nlI j Uj ^ 4 ^ v” 'X ^i. J j J j 

i j Oj^jllIoJI (J-v\ajJ 1 wi—*1 ^ jS \ i Sfl J jjx j ^_a Ol dilaS 


(u ■ ■ ^ *'" ^ ^ _ A |k^ 


m „ 





^ J-lfjVL fjiL tsJI cliLUl 

*"i AJ ' A ^'"^ (j - 4 <-Uili! Ul tYi ^jJI (£j^_)j 

f "' <J-^ p aY ‘ ilr 4 '-?•_>•! £*j lj' 1 'iljS J^.jj 

ij - 4 A -'. ' ‘ ,, ~ l 1 1 u ’ 1 - ^jjVIjJI ^ Vi J Luij-J* ijLj 

Jl—Hilj -_^ U< L»1 J—L»J 

LJjjyaUlij Jj^ut jjUL: jljj.'i Ji.lj AiliHIJ A^iU] ; x 

■UjLj j_ic. 4^t /AA l»jai Sfj^j ait I jfS i c*il£ La^Aj 

^A> <j* ^ (jiJI otLill yU L^utj • XYA j'i V w 

c>^L ^ l&i l^xfl aIaUI! J_x 5 ( /*\o ) ! a_JIc. £ .... y 

I-A-C. ( ) l j - {_5-^ J i jj * j iX 

£-* ^J-iLa-lI .!*—• ( y\ I A ) ijj i ^J-tiii Ajjiaj ^jJ ^,2 ■ “^-iA j jJ 

(_j^ ^ V 1 ^JJ 'l l u U 1 4 jJL»_1] ■Aq,: ,4t.ii 1 £,U 

(jr Lc ^\-4 J j-d i J=JLl <*_S Ul=>- J>-Ut2 JJ JLa^Uilil . jl j jl_) 

• jJjJal 6 ^ja! ( jl jfcjJLcuV *-«■<»ji! I La-* jljjV! 

^j£. CiUlil /j-i lj.1 -».(j JflVij uJi ^!^l <jLfi J^til <ju*yj *.j 
Cm-uXjjjjV I ^Jf i* iJLdl I ^4, Jfc~ m dLlj £,j Jj j I j CjXj*- _w -* 1 i 

JjjS^UI j j j 1 <J-Lc- lJlSjIj J_1-A4UJ 5^aLj (jjSLl jlij (j n*C a.l ljj 

absarption potential concentration gradient 

c^^L^VIj oiUuwuJI k'lJ f 5H_1 and relative retention 

(JjJll ^jJI iiL-aVi-; ^jJIaJI Cj LxiU I^ojj 

jljjutali jJLii \\ I M-yi ^ji U1 a.Ij J Lili^Ll I ^ 

♦ o-O-lt (>. aJ jijtu. J5Lk CjUUI J-^-^ £.jj^ cu"' 

M : *Jllh.\h\ Cil^.^11 jWJjii : UoaUL 

,JV, 1“ 1 l\! 1 Jj^lj aJjjLla <jt!l TCA Jlj (jl 

* ojlll jjysJI Jo^HJ a^^c. 4: ; i ^IjJI 

v 11 ». » z -1 *, * ^ ^, - _s i TCA ;i ^ 13 i U j 

^J 1 ,^-+ uJi- ' '- l J J ,r*" l? : ^ al ** - 


_ \\£ 



JjLjI -oil 


Ni 




-Ui-Q TCA jj <yi 


^-J ■—. I ■ ■ iJ 


.LJI 


j *_> 


ill 


Li I 


Ljj V_lQIjl^.^j Lajj^S^ .">ll->. , 


l "> Ll 1 * 1 ^ A < 

Cun l*t J t.u l ^ 


f A*n JI (S^ (J5L^ jj j _ i,a^-a.j ( jSL*'\ ^ail 

<5 \ jj^ L-ij i TCA Ji j_zwj aij • I I j-A jjJi i CA ii 


— SjjJlj — j h jiilj Cj Lj Lil jAia jj 


iliJ Li 4x> 


^^lc. (5 J-lao Cj lllj-i Jj 


-?*J ^ 


LAI (j 5 L*l j_£ 4 j*i VI 


. TCA iC a 1 aL*JU ^jLLjJIj j>Jal An.ll callLo JaIj <JjliLi_A 


cAjJ iSS^ ^ ^ I (JLaajjlu\j Llu>**.i l ■ “»! j LlT^V I 

CiALu (JaI j ^jjVldiJ ^i r a- n Ji £jl JJ (_£ 1 ^j-Lc. jValAVl U^-°^ f-1 4-*-*i_A 
La *Ai — La^a£.j L»^ju=JI SjjJlj ^jin.^.11 j jvi.Li.lJ I j ^fAu j j j^A> 

j_JLfl ^-oLAt \ • ^Jl \ 4_LaLi_II L^a jAuo ^lJ I ciljLGAVl 

1 J 1 ^~ 1 “ l (jAa_i jj ^X. Lj i jlu 1 iaLtlu LgJ al^j-A (\a <uA JlSlI^j l-aLaII^I 

A^Lci.lj ^jJL3 CjALo 4_LaLji-a £j 1 diil^ ’ jvi.Li.uJ IJ ^jiafl i I diLiLo £ja 

/*\ * _ A© _j 4 . l a *\ <j1 ji — 1 j i — a l a. jv!I j-oJll j-jV iaJL j 

CjI—A jj_^v 5 j j i.. ^ w ill I jl& <>jcc l I SaL-JU ^j-A 

5a 1_11 ( 2r A l J —^ SjjJLu rk CjL-aA j/l dij£ a^jj _ j jji" (Jjjj 4^o_rk-oa 

(5*111 0 ^ .l A >OiJ,| ^ (5^1 ^Lj -uaVlj uJ-^^JLj iiaj3j^0. 4j-oull 


IaJJ P( 5 i^=J ajj^aJI CjLAJI j a -i ju ilaS /1 ^jU La^^c.j 
Ij-^L. p^-U-i fA-Ai kjJaj 4_l1 jJJJj 4jj|jJl ca Li Lilli 

4 !■./j ll QjljlJl ^li ^jjjVlaii ^ a_ia-t t ijI fJojJI I j-A i- il <ijj 

£j I jL; ^jJIjJLj 1 j*tr. 1 ^s^*) a^jjj ciALllI jAla joAi V 

I /i 1 j *t (1 | f'jj ^ ^ r-A jj jJ 4jil jil CjL i Lilli (jAlj I aJ 1 J At *“> 

i >1 ir ^ 1 r .JLI j U11 1 i j_A 4j I J-HvT I ^icj * a.a i 

(tJLlj (J -L_ jjJ-jI oLAjH=>-a L^ilj- t5 iiilj jjJSJI caljU iiljl 

5_ij_LaJI CjLijiil a^'l j-ojuj (5aJ! dLij^-oJI ^aaL 4^1^-111 ^LIjj ^La 


N N o 



(_5^) *- * J » I ™ J f JMA J-A 1^1 \ ILaJj J aTi au^ j’l j£. a i ^iJ | 

* CjIaLuJ) jAj J 

^ (jJ I U I *iJ I |* » lf*i 1 1 i-Li > W ti 11 p- ia jJ 1 \ .Li cm J La *—t L* [ (j j 

^)j-l^Jl iJjIjji 1 LI J d "> ■ “ 11 (j ^> jj I jk.U«xi j 

■ tca ji ^ y ^vui ^ mi 


‘U-u.aj J a u^jji j^vui ji jjuj 

TCA ji ^U'i tu,l ^Jl JXi ^ ojUl ^ 

ji—i ju ( m a jLj * icj-.—m \y yi A^y j'>m ^. 

<j* j 1 ^j * *^yJt <y m^yA syi (Va jy=ij Mc.i cjVj^-a 


j-* jjjJ <jt_iLa cjLfljil ^ jl L» y *C, 11 £jjll 


• L*jjjLj Bacillus; Pseudomonas; Arthrobacter 


4j-® L^Jf Cjljj JI^aLuI ^-uij-dj jjai. jl jo*j La5* 

U^( I J -Ai- m V I J.I., f jI j 1 a * O I I * J-A * U ^ " <j^jLi^a ji 4 1 j < 111 

CjVXaai jj-cxjlj JI j J-J *0 V ^J-l^ J 1.1 La_L£ Ji.-xjj Lj-11 ol^4U 

<• — _ Y Pseudomonas & Nocardia ^m.Vl 

U 1 ^ _ Y : Y f _ jj^j _ Y r __ — T 

jj _v ji i jj^vIaJI (_yJi pm.vI 

j'i l A *\ • CjLj^JUjJj^jJ^ - Y jl i}& =K i I j~*K*l Ja l J-2k. J^l 

jjjJ^ ^jU. 1 ydl Pseudomonas Ly£iil 

I 4 -iSJj Jll <^jOj oLj^Jjj-f jj j-l^ — Y JI 1 3 jr .l iVi iill UJ^J 

^^^±!JJ-!JJJ^ LF^ j' JJJ^ u l ^ ‘ ^ 4 J 

Jjii v yilt l-j ^ 1 Ji ^ • tca JI ym: jl lilk^ V L£ 

yjU jj-uaj ji ly^l Uw«l ^ ‘Lc.^-.u-] TCA Jl ^yJij — 

• J jjV I jJI jl Cj^LLjjjKJI ^ Vj AojJ-^ JJ jJ^ 

j^ymi LiiijjJ 4 J 1 ji j_ 4 HA 1 J piaj^ j j 1 *j —a ^ o 1 

I J k^,< jj V d ^LaAwI ^UUi ^ TtlljJ IjJl jy.^1 J 





I——kx Jjl k 
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^_11 j'v*\ A. U jT.i^ jl 
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CM. ■ C -COO 


^A-3 

,^>.11 oljLi. : ( Y ) Jla, 

p-J uVj SlJa A a ir> %" i ‘Llr. £-Cu TCA Jl (jli 4.0 ijJ-, 1 i Qjailjj 

l —<■ [ 4» Jt 1 jLXJ ^jJ-f^h^Jl I 1 U I Jx. Li^tfiU IjXxJj ClV 

• XijSlU 

: jVcuCi l Ciljkili I : L^LL 

aS -ojill TCA J! 3I *UUJI ^jl 

ALj-kajj lZj-La l -a . Vo q 4 IH Cifjjlj (ji qL/ClJI ^ligj 5 J Lj ^k 

J— 4 —ls-^* ^ 3 !j * J-l£- Cj L -lxJ f 

k ^ lx. -U j-i-A JJ (j j_»V 1 jJ f J-a. j jis ollLuJl ^ Cj I j JJ-A j_j ij£j I 

CjljUj (ji jJj^kuJI 4-ik ^ S j Lj ^ 

jj £jLH Jiui ^ ^jjVIjJI Jdad> Ik Sarghum halapense 

£_JaJ A i aS~\ i j_aL3 LaJj^ P LaJjlJ I £y*. fji£. (jl VI * k! J-*-^ kl l oijaC 

Ajjj (jk I—aJjJUC»LaiI jljjl (j - * J-® ^ J 1 -dJi U' Jjk - U -4 

”C-l-glucose & ^C-6-glucose £_kU 3j£jJkl <\* 3 ^^ <jk 
aJ <j4jjJj Ci/C, ck? 4 j * 1 1 (_jk j-Ag aA L> k (jjjVIj-11 3 1 

O ..o;" fjA A-zkjllJl AjL—kLi ^j-Jjiil ikl k la A.\k (_jk LlAjI 


aA L>k (j^jVlaJI pLaJjJI pVj-A ( jn i ^jl lAJ j * Aklkl A^^ujSl I 

— 3jTdj.ll 6 jjJ Jjj—ii (k otGlkll J -dlj JJ^jkJI j^A Lyk jait 

3 I ^Ukll j^j ojj Kreb^s cycle 6jj j J 



LJ-L J—uu C.LUI Ai, - . -.o l £—ji* Cj&jZ u- 1^. (£jla-ll u^jVIJI 

d^jL^i'v! u-^aU. _ jjjituil JS ^ ^LuJi’vl A.txju 

L Lilli ^ J-Jjl dLi j i r i_^.L<=i jj (^iLjLdlj l — dL*L j 1 -d I 

dJj l* 9- 1. & L 1 1 i ^ L5j — d_>jlljJ_^. j~ ^ — LLlv l (j-IaLJ ^ f- 1 w a T t ^ | 
Site of action jL; f G l^-* u^i JAii A' 

' 4)JJJ A J f i SjjJ ^ lllj J^lc. ^jjVIjJI 

1 j- L Ibj VI * ^jjV 1 jJ I jiili! 6 J J \a 4, X L> [5\ \ \ 1 ^1$ 1 ^A-l V L£ 

V >jj LL »j jii jjllJI j j ^jl > -> l~i jjlfeJI I La 

La SjLj-*-»VI j j ■ »J ub “ A“^ -Lilli 

Sjjj 4-ili.i-j jic <ii l i l ^ Lo-i L i ill 11 Lfl jjlj.L-*. 11 1 

• u s jj j Aj jAAAI 

^Jx. ^-a -i-L ] f i_i i * u ) cJa^ a i (j i di jl ,i=kjj 

f- LJjJI L- 4 j- 1 ^ A LLa * ^j-jV f jJL 1 j-a jj1*L iJ^xj jllJI qJsj-uI 

jjJlaAJI L xuj f ol—Lu o j lAA u-* ^ jA j —* (LjjVIjJIj TCA J| Li 
<_ljJL (JLTj L'V AjJ-jLs jLS( *La y ** y j — ajlJlj 4 _LojJ1 A'.jjV 

L^J-uif LA -1 * (jl ^LxIaJI LLIlj IIq-Jj • TCA Jlj L jA U L ^tull 

^lill S jL} AI ^JLJL ^jJ_i dJj (jlj (J^jj 1 1 x -t d^vj 1 jm* i liwUj 

Li dij£ • Ja^iII L^j^Lw TCA JL LLLll oLLiil ^ 

La laj—t L^ cs^I c? jr ‘ U^^ 1 ! Salvinia natans oLLi a!*Laa 
dljj — oLll! ilA <ui ^HJI Jj-LJll q - L * « CjoJ SjjauIa Co. U^i l LaiJjl 
A jLl_j 1 L 1 A^ ^ ^ L J. * J I (jl^j L ? Lr ^ c 

I j_a j S^LJ I A=- ol jj *i«\ \ A 1 ^ cr 1 ^ 

A LiA-t-tJU L 4 ‘— 1 1 *l! l_A j_i ja j ■ > ^ i JA-II (A 

* dJj 

lA-i- 4 L*-aj jG’G L^ o L L_J I cld'T^ ^ ( JA A1 u ^ *^1^ 

La Ij-Ar. lI ^Lu 13 4jL_«J.I ^LdjjJi l^ TCA Jlj 

Cj L_AjljL.il ' 3i^ Gi Ja-J-u a j ji^J ' I-Ll^ I - ajxV != 


N N A ^ 



Pentoate dlLj Pentothenatc 

u±t C-T^LU J.1^ UUUl! ajjk I rd^M cr U. 

LT* O^ -1 i ! Ux-d 1 (Jjj j I J_j! CjIjLjjj 

^LjUi 4t 'L* ^-*Luj J+C- CjUj^x. J a »j i t \i (jl^ Lx JlIc lilljj (_£jUl (jjlxj 
^ALv^yj jjiili l j-^“‘* u^ j Uij ^Jl iaLuVLj ^Ljiilj ^o^ii 

l) LqjLnJ - u 1 u l J * J1 ^L*a iru 1 wLS U llj. i liLxj^xjj > ilL^vU jiijj 11 

U1J j -L-XJ-Ull I La Jxxj .Xru ^J1 JJj JA S-i-al^U CjUxAi V1 laudi 

^j-cxaUs. L tU J—. .,» j!u ij^KlI IjSliaiV^ j^oL-^Vt Ai—Jl £jt ^ 

<C jf.4 Jw.a (Jia JUJI jjk liilj tjlj jjUVI U-dI <UUiljji-J U-Uxj JJJLdI 
J—** <J“N ^ J jj-9 J-jUx^VI 

* Jjjfcj 

JA^ ^-4 J-klalll j>x ^i.^il cr Ui Jlj^vl {£*[ j 

UjLljI ^d U x ^J a^-ALtxi[ ^_v*iiA tii AjL-SiijJl w’jllilSJI ULi_» jL’iUll j^mL. 
i n . y -1 1 a ^,1 j U *ki_Xf >L~w. ^Jl jJliLa-i tj-Aj * -i-XJ C-i l_J LdJ I ^-i 

U -Li. ^Jl A_1 _a i .fr iLrdii 1 ! *A-11 AJa^-ul^J sZjLiCjjil jjJ-^- 

* ^VI Ul < UjjLU _ N t UijijljUll ^^o-ftLa. JL aJtl .uiL) 

TCA U1 Ux. jjji£ Uila ^jhCuxLzx. qI <%* Aj\£ UJj 1 <aU=>VLjj 

^_i ^J.x.UL> V <U\i (j^V ijJI Ul CiLiLlll (\a jjc (_> -»«L J 1 j-*-* -if^ 

LijJj^^^jjux jl ajjJI ^jjUu pLjI f - ■ » > V1 L^ 1 1 

• L^J! 

^ta L q I x i {Jxliu ■L > ~ * v J 1 -! ( < ^‘^-ll A1 j 

^1 jls (ofij SjAJt Cjljjlj jjl^- <lajui( jj / C * olU-ujill 

ajL uAIj <jLLJ 1 {j-* j! ^UUll (J—-a.-A V (jjfVljJI 

* iiUJJ a La JUjUl«I 

^1 ^ 1-^ jjj 1^ uJ U ^<n aL x.^ ^j^jVIjJI (_jl aULJI ^jUul 

^ ^ jl j ^iiQ ( I J^ljJI ^ N-LLLj jli Ul j Lr U j CjLIUjj-iJI o.w^ oj ^UjSj 

* ^_i jJoJl I La ^£. a i Lvl l 


« m 




* CiljLiiil iJ-^.lj JLSjjV^J {J*± i 1 I LljLi 

• jn.X-ll : tills 

* jjGIUI Aii^jia • Lfl-llj 
• 4ojJojJI LijjjJI sJj i -U-ji A. l-fl J I jj i A.»r>XiiV 1 1 LcLbd Lw 








Loiljoi <A\ LajjJI {yx jjlc. j L;; 1 ^ jxl 

C) a - 1 ^ ^ ^ ^ ^ ^-L- ^ W J-^ J U j^ i 41 A-Lj-uI^j O La Lui 1 jju < fllLil ^ (r_ 

Lr 4 f—cr^-J 4 CjI j(— jj^VI *lj-=>/t -jJ uj^j-4 \ \ • * 

u 1 CjIjLjJI <—aUul ^ SjjIa oj ^i, lILil I ijdi qAjlj 

Sjjjuaj id fait 4 -k tJ-t I j |sj ^T^L 4 . ^ Cil J u-a^ <11 a i*s If l^jjd5 

• l $ 1 CjI j I \ \ ^ V I <-xjjia ^yJl dJj 

< j-A (jiu Li % Cj I'dj.t ijj l a u C\ 1 Aa.~u4.nf ^_l! I L^j_d I ■ **»t a**» a (j 

jli^VI <J-jl 4 -i*-*-*^ <l!1 a i.~i,inL *■*-/! (^jJI DCU Lijjj JljjJ^ 

jjXjLJ (jSuUSl^ (S^ ( {j^JOAJ ) <Uj I “k I <Lia^jj aJj A. J \ ^.\J| ^LiirJJ 

Bucha and Todd ajHj Li^L ^,1 ^Jl * jl^jVI Jj-uaUil 

dJo jjuj j * tjZ\ j.u-^ 11 a u.a5\ jj jojjJII 6jd5 ^ ^ 0 ^ 

t j ‘ ^ * < ^r.U-^lj ^iuLt.% Cjt Jt < Ljj_ii I CjI^LlLa ^-4 Jj J-a J I j \ \ i a . 1 

4 dJj d*J jljj-uVl ^ VjIdL 

Lj^: IjjLi^I jji. LjjJI Li a (jiiLi^JI ciljjdA ^ - L* a j 

• jljjVI <_r^ J^=e 4^-f <> cr^ 3^ ^ 

CijJj jl i i I">juh 4d=aiu SdL, llL-aL (J^J 

<jjL li.S/1 (j-a ljd3 oldjJI o^*-} ^LuiSI L^ ‘ '^ i A J ,I > 

C5 lc. AdjdSj c-Hi diiil <jLjJ ajd-A ^>4 0^ (ji 

a t|It ^ii'LLiJI aJL^ t _ r ai < Ajjlll } dJ j £aMc.j (jl 

^UUUA Jj-^4 ^ jPJIj ^ U JJ^ LS 111 

L^J Ly lJlj pUI ^ ^,Ljlll aJi.1 1]I oIjjJI JLsjG.^1 

AjJLlJI Sj-iil* Cj)j Adjlil uL^ > U -Jc. L^VA^ LJ^ CT^ 



,J!La dLljj • Ij^q*.jV 1 (j-l^ 

a J . a j i I <- 4 . j Li* Liilj ^jA <j 11 ^ % II ^_Lc.j 

■ 1JJ * (jL^xi-koil p jl~w iM j_4^ I ^jLa A. i %■ Ini< Lijja^k. CjIjLij J^-lj 

O \ vja . Tk . p U m l ^yJ_L u*a_»^ Vj *1-Li AjJtc <A.jjj ^l^Luj-rw 

4 I 4JU-a_a_II J-jvJ! } <5_ijJa Jj_tl I 1 J ^l.i ^ I 

,j-*V ^ S^i-^VI aJLsJ! s j-fl j-kail <s Lij* l *L^* * 
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j Ifl 1 I I J jM l I ( A-J l ) Aj^lJ ) jyil 6 Laa I 


y j-j Jj-i-sexl! jjjj JI ljaL ui^ S ta 


Ala. A_J Lx 4 t\L.,.lj 4 o i L 1 J 4^ j Ij 


J ilj^l 


I jj x?u cjLjLuJ! c-ikLLi-xl ^oju ^li iLf La iiLuoVUj 

LfJ via.J» x .i I ! ^Lxjl^I A 1,4 ^ "-i La-A ^ja$11 L»jj_jJI Q 1 fl~i kla 

A ^i i-ju ^x dJ j£j dJj J—ill j • I j^» 

djjjaij-dJ djLLiil ^ ^pJI Sencio vulgaris 

(J I AAJJiitl ^j5LaJ L£ * Llj^lJl iC.JXXA (jlu LlL-xJ ! Cjij-l-lA ui-x/i ^J-Aj 

Lafk * jjJxJI 4_.j 1^-xJl (jliSLii n Jj iuxjlil a«-J LlLj 

qa ^uLlIijxJ[ CjI Jju t 4.S.1" AolLij <— 4-aj Lil ^ jJw I 4.11* a! d LIA ^*1 
t j H e» L-qJLa I I jj_lc SjLc. <—a ll- wV V ( e> 1_A *LajUla , Va~ w.l j Ll^^d I 4 x.jaxi 

» > -*. " W4 I JLx P-^yJoJ jl JjJxa i-aL u^ V I ij_A (J.xlj dll Jju l 1 6J-A JIlUlj 

^yli La-4 JUoI i jJuiAJ ^J_lc diL jL dJ 1 6 J-A <Lc.^pa* ^y-1^. lj~ a jUu 

jVdLJl dJ J ^ylc 4tt i if aILa VI (j**J Ci la Lilli ^J-f- ^ lu 4 JI <J la JLLuf 

1j-^xj j —a \\V\ ^Lc Strang & Rogers g-^l 

aJjIxa a—° 4 —d-»-i <oj c^iJI Ojjj^ 

^l^aJI ll*j jljJ 1 ^ pigment glands aJl^JI jo! JUj 

<J-a^xa Lf _Lc. ^kill di Li La Sjji jyi ^yXuLt-uVl J-aLxII j-A JjjJI 6 0 A lLxIj 

• If- j - L c. j-ftLii JJUjJ'i Lf* ol 


Lr Lc L^jjji ■ < Jal a**ij V LjjoJl c* Lu J t i. a ^ i dJjZ jxj jj j 

£j* /& * Irn.^All (\a ^j^Jl 1 --r*J -IJj di la Lilli jjlfl 

p-! S)l ujj^all Lr 1 ^3^-11 JLLaI Aj-i_u ^jLl^ jda jll I diLiLoj ^*4 

* jJajill djLiHujV Ajjj-ll iJaJLxli £-a l.ft Ui x jd_i. Lajlc. — 1 (j-jJU 

LjjjI ^ jlx-u-i ^ajGJI {j-u-Sa J I (jJI ^.jMJI j^^_p_lj ^J\ La^ 
^LuxajJ ^ylc. L^jo5J 4-fjlll ^ Jtj-xVl LS-^-J 


_ \T0 - 



j v . UUl ‘ * ^ I a j—p Aa M zjSs-t I ^ j k ^ ^ -v. ^Jl 

J/ 

* Sj- T\ J, I Cii 

LT^" ^ JH > > - a O" 4 Cj 1 Jaj - a Cj j-Ua i ■ L .5 j 

A_uUI I^jIIxj 1$ flj -i l-n *UL A-xjLU A-ajIIa 

: ujULuII JiJj JUllVIj ^jcaLrvvaV} I Luul 
l— ojLuj! <jf ^ 11 ujjI <yi^ cijj- 3/1 ^plil CiL—IjjJI 

<3* ^ * U ] ty^ iZiljiil U1 - a. I j j jjj^JI aL^] jj 

AjJlxi jJ L> Lajj-C. ji, I Qjj JJ <J f | Laf£ 

lilfij L$J (gj i^a. -^ -.J 1 ^ J) * ■% 11 ^J-C. A- O - ^ A lr* jl Ia£. t vll» LH 1 -lIJ f J— 4 JJ 

(j-*" Cjlji-J-ii 1 JJfc-lj 1 J-ull 1 j-6 Jj-^J o-=*lj*iVl <^1 

tJ-uaj gJjJI _J Lp £a i ^iJu-*. II L^U. jLJI IjL. 

(jjjjjiijU (j^aLoial {J\ .iS f-UUI LtOiJ yl LSi * jljjVl ^Jl 

1 Jo*. Ax, J^u-l ijj LaLijJI u-Si Vx^I ( 2 J-G. J J-C. ^3 JLtJI Aia_Mjl^J 

jI fiJ a_j l r*j ,JJ -f pLaJJI <J^LL o.UjJI ijiju/i ^JImJUlUVI 

* L* jj»-L» 

■-'^~ Liti.-wJ1 jLiJ. ^J^jl1ju<J (^j-ll u 1 Jo.j L*£ 

J 1 ^ ^.y 1 dilft aJ-li-u (J^J ASla (J.l-lJ-Ai p-^On (joL-exLal jl_l JJ £-11^11 J 1 

Cu-xj^Lij-J-iV I ^J-C oUUl (_^a LJo* l J jJjLaa ( AS ^jm Txa aj. 1 fi- joJI I J-A (j (j 

f^x ^ u.i,A gAju jyliJ jL^-Cil ^1 Apoplast 

y j 1 1 f-1 j__iJ [ j Lu <Ja I jj I Jijtj I 1—x«J I xaj , jUh ^1 

Ija jji ^ (sS^ a 1 a ( 2 ,U Assimilate stream 

A tn J—t 1 Li^u Lljj I i^ y' ' • ) a v (jjjJJiiil (_j 1 t) La^ CJ ^ CJ - * 

CiljjLJ! Ij_A (^i A_jjUJI (2,1 —Saj-uJI jaj^j V 1 a'l AJ A_JuUJ| oljjUJl 

L Aja otLill <> ^ o^U^iaL VI 

^ 1 1 -■ I yl . I -. j ,\CQ * UjJlJ 1 0 U~ a T, l L^LoLwzJLal A (j^3 1 j 

(2)Uaj^JI yJI jja-jJI (2i-a Ij^> o=>t*^l.l 

J_kU Jt^'vlj ^L^la'Vl Sinapis arvensis otL: ^ 


•_ m _ 



. J^ 1 —* Lf** ^ 

■ » (V -Vi 

^ ^ # Lt ( J , ^ 1 a 1 1 (JjIaLlj 1 AJJJ LtL&a Cj La JJ JjjfiJ J jV I 




JXjL ^.jaj V ojjj m 4i L I 1 (ja j^j^lI! 


Ajl*J \ jLi ? 


U alij 


-*-» Jj-^ 


A-aa A l ^~ « j 1 4_I A^dl ^j’( 


jdl j^jl-Li 4jf >j!aj ^jJl ^ 

(S^ L^" 1 ^I ^-ji-C, J^juj * aJ [jju \— iw i ~v Aji ^Jojui (£ J—11 | 

J -t*-J ujjj^-*j-LJI c> l!^-^ 3—l£j -^_s (5^-^ JjnU-A 

AiLj-ft LljjIjlu I !^u ^jill CjLiLu aJL-ujIjJ A_aa A L4T* \ <\ 1 1 A—i jt^vJ | ^’f 

1*^-=k. aJ-l L a j, yj u jj j . ^ J[ AaIzlIa ^-a A_1 a A^a<UI ^jJj 

LaJj^j (jJa JaJ ( Cj IjLlj A-L^u I Jp A_1a A_l^IL<iJI 1 A t j 1 ^ * I ^ * L_li_llj 

aA II aai, ^ 4j ^■■>aHJ 1 ^lliL-uL CjL ii) plj^l J£ L ..\ \ A 

jUj" 1 (> f-lj * cA^Jl Cil—^ ^ 

^jJU-iil c»i—u t^ c ' ^LaJac, Lg oLlLiill 

^ o- ^l * i £_>UI otUi Jl ^ VI 

" ^J u Q 1 I CjIjLu A 1 A I La*A 

: Molecular Fate jr^u5ali 1 UlU 

J A L.jj_JI 01 fl*i *\| j^u /X" 11 jjJj ( (j I j i-lii 


aJ I jl JjA_4 J o ls3-»j« l 1 A j-A (^A (JjI -io-1 1 A^. J A - ^ .1 aJ I 

iJljlj * l k* -v I 1 Jli ' a*\ A_j_J L*-3 La L<u AJLa I A£. ja ^ . \ 

• ^ l*v U i AjjLiiII a" va l.. \aa> A_ul ^ 1 1 Ac jaaIJ 

l r .>Iqj chloroxuron u 1 ^ 

— u ^j-^lj Jj—^Lilj — Sjoll jjJ—= k.j (J^-la 

JjULla Ac.ja^a wlliu L»JJf — (j — — ^ ) 

^ jiAA jiij Lij JA Ja1AaJ 3 — ( ^ ) — (j uj^-^ J' S J^vi J 

U-* aJ^-H i^ j/lutj 1 ^1 Jo-rw^Lij • JaLAa 

4 (llij JlJI_1 j_i_lxi^jJ| 






_. \vv 



Ji.L (>. ail) J ,, .<- |j , 

o' 1 aij- JljUl ^ o^LUlj ^l ^ ,JI ■ JJt ^ , ) 

£^1 ^kiil ^ *^ JJ ^ 

'J (j* (j^j-*^1 J— j *-* ^ -1 I (j"i »tUj£ ,1. . .^ jj — * j j j—=k ^ 

<C-J- J - ** iS^ Al*jil ^ J_& { \ l —^J_u 

iljja.1 ^ C^ULil!l fjH^i J-* (^Jalll ^ f |j _ J^L/ia cj I^>a^a jl 

1 4_1a (JjLiIa -Lii j ^j J J jai-LA jlii I 

vZ* l . A ^-JLaLtl. AJ JjLuLa £_i-A Ui 4-J t K i-V- L*£ 

J-^ '—^-Lc. Aj^_JL=^I ^1—Cjt Ji \\ a 

jj—C^ljLii 4 —Ll^Ijj UjnijL j ) 

« Lj-uoJI Jjij *jj-lij 

lXiJ^-1 LsjjjJI Ac (ji»j 1-^ 11 O [ ..1 11 a Cj Lu j^. j 

z R 2 

R, —NH • CO • N' 

R3 



(?/ —NH- CO N 



R, — NH.CO . NH v"’/ 





Uj^Jl tZ*l . I - 1 -L fl diLuj^a. ^-J-*-u^-ij [ (j-kit 1-i.iijJ f 1(1) >11 

^ R >2 (J-»Llxfl A 31 -U = Rl (JI • 4_i_s!jJI O tjLuJ [ (J %. i J 

= x , “ J 1 (J-i 1. I & Ac j n - ~L - a -Rj ^J_»LJi_a At. y a 

J 1 Lrt^ * ■ ^ J #l J^ 1 


^ TA _ 



^jaLjI 3-^-* cr^- cjULaJI J- a I ,} j-^Li.^vi 1 1 ^j-a 

J-a.lj U1-^ f-^ LT^ Lff-^ J J - L t > < ^ ^ U-* ^-Lj 

<-£—(J^-a J-A U£ £_fljll I -tiJIj • ^ULlIJI 6J_A 

• <*■> {^J 

: Mode of action j^uJl ULJ& : Ujij 

4-LU-ll Cjlll ilii 4 1-1 jV I Cj \-jLOa«iV 1 {J\ ia J iLi 

<Jli La. Lut^ £-a '—s i 4 ^ I n \ 1 uJ4 LuuLuui a a*u Ll 

* 

CiljLAil a^iiLiA itilj £_j_u « CjJjJI £-_a 4__ILl11 4 ^ n.'i ^ | 

4j-^il J-J <\7\ LjjjjJ) CjIj—U 4 £j( 4Jili dIJj-lj * j A ~kj 1 j^y/Cj 

*Ia jLo £-a jljjVl 4»2kja*jl JjI— iil La^A_ 1 ill J J J_aj I 

* j'jjV' J-* jr^JI 

4 1_A L*_L f ^jIjI iUl ^ja _1-A JJ jiJ f ^ j*\ 1 ^/f dJJj £ ]a. .a.j_l j 

1 hi—jkUJI ^vj_j*GJJ I ^j^_a I , \ a a 1 _» L$_LJ J I ii^ ^jJs_j jJl Li 

^jju^J( J-iaajJJ '—i-aJ i$\ Cj 1 j^U-A1 <—fi-3 j ^jjJa (^jjc, j-A j --I. i l 1 

• CilAll 1JJA ^1 ijjJU 1 j-A J 

Jj !-»• * i LujJJl iZjIaLu 4_LaLca ^jl A 1 a i « J I .l-.rk. I V La^ 

a . ia! ^J! dlj (jA A* ^ 

o Li i ■* I J jbjV ^ j-u^JI J^UllI ^ AaO^L-uII ^ JJJ^JI uUj-u^I 

aLaJjuII J«- IjlAj * <L%l_«II aifl dJjj ^ jlaio 

jAii <~>l^iLiiiI . "k Iu <_Hj 1 j uJ« 1 4 jJJ 

A^o-aiVI ^ ^ Lf lil jjJJaAJI J W *" 1 f 4- Aa£. jkU^ IaIaJI 

J i A 1 1 f. 1 \ > I f 4 ^ 1 A r ^j-4 JI * aJaLr-II i_1i Ij LjjJJ a! j-i - ^1 ^ ) [ 

:. 1 * A (j M J U^ ^ Ai J~*i CjU l^lii a! -w II 4. -^ i.ii. *t V \ 

* Aj^JI V U ( 1 ) 

jlc. L-cJ j-* fjjL^Ji J ,^-lc- («--•) 

4 i ^a ■ ** < \ 'i I 
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(v) » J LijJfi-l SJI^il^VI ^jIILlUI <j1 j_ .t »'c 

u - 4 6 ^H^I oll^M-ijj jKJI ^Iaa ^ <1) ^ j—^j Uj dij a^t ulj 

<jj —IIj > 1 —II A^_ii LUl ^-i 5 jj j_ 5 ^LjlJI jljjl 

^ ^11 1 —1 I jl ( (J-A (J fl l ) Cj 1 *> j n.^Ll j j j-l^J f * lie, Lk«LA_l 

* UJJJA^I (> ' * x ' 


LLuJI <jl ujjj^jil (> d—aJj P-^j-a. <j 1 dij 

J—^ 1 J^a f (J^jjj-^ cr* fc-aJI ^LiJI 

J— A J P-LlJI Ai 1 a f. (_flU-il ^ (jjjj-iljll A \ A A 1 jjlt 

* J -nkJI <j 1 <-ijjjJI <>i Frogbit (Hydrocharis) jj \ ^ LT 1 ^ 

jjjjJ-cJf *!—ijf A— 4 -La£. <jlj * ^jcdaJI 4 il —* j_aj ^ La l_A Ijjd <. n 1 \ 

i—LfljJJ jjtdaJl 6 d A jaj <j I drwj dill ( j a lJ I ) J A L_a ,Ji. t~~ 

jONJI je^dill C> / * j'' cs-ll J-*^ C> J j—a-j ^ 

^ lr. ] j^it l i-fk IdL^ic.) i^yl i t ft i *i ^ ^ V (jJ-II *J di 1 CillLiJ ^jjd—a- 

* * * La* II 6d-A 


LflJijkiL] tjlil ^Ijx/Vl J£ (jl ( ) c>^l^ dilxjj 

L-caJI e- t -1 J l ddLJ-AX. A.~i Tuv V j La Q llTi i d Jl | 6 dA jJjt-l 


LjjJI ol i u.u <> ddl^^lJI j/ij • Li^JI -?■ 

(jojilijl ddl_.d a r. LJ ic. ^j-ucJI *\ —IjJ! AaLajl c_flLLV 

dlj$ a—• H 2 0 2 .fcj—^ <Aa 1\ 

J ^ ^~ wJ I jl ^IuLjjKJI i dLil— d -A i 1 1 Ui i t . Vi ud^} 


AiAiiu 


Lijj_d I old_U-A j-iJ f G (jl p-i- cJjJ) ad-C. d i ta. j j 

j_A r>I, V ^j_kJ P G A_SLijJa p-LaIaII (j-A dd—C. di*-ij 


j—flG \ ■ . ^jUTuu t j jJ ujjJ uJJJ^aJI ^ u' a—ij a—_5 

(j^j^VI IjI Scendesmus ^Ui oUil jjjl> 

JUaI^I (> Vwu (^.j—^ii ^l-AJI aa l -d^r . J3^ J^U£ 


^ \V- - 



I olliljil Jjj Jj <> L_^ e 'i aJj jSt *L_LI 

{j* Ljj-a^ (5ail ^jj-i-cJI Je-Uli! aIj^I ale. iax^^l ^Jr. .\<- L.,i 

^jjllil la^Jj * LiLlJI ^ Ajl^ 14J1 i., 11 cJ 

^-“jj lU-^I CjIiLlJI ^^ie. LjjjJI ajla-ijl ^^LJyl pL_^J| 
a-3j I cjLjJ^. al^ill I— fljl c. t-iljlj ^ill j_*A_1 ( a jfli...il l 

jjj A^xj j ,</■> J l J ( jiy * »^ V I -Ui i i~i j Cj-aL 3 N * ^ 'v j j 

jlj.* <iLual ±-i <-flI j. a oJ^jJLl cj-ij^/i cj^Lc.lil 
5ji-u*i 4 jJ^£. ^1 ) (jjjIl^JiU —fl Jaju* *Uaxa &aju*S!j_* 

S^AjuujJl Joojl ^jJaLuuJ LjjjJI Cila-^JAA yl J =w J tdia^j ( IJ 

j x^ VI jtc< L—ae. 1—uckli ^ Lf lJ I jjJijJI ^ <Aj jiA jl 

^jjia AuC A^a^uSil jl_u aJ I j \ rk 1 {£ jJ I L \f. i-L n I , I L*J I i I ^ * a 

J j —fej * ( J Sjijuii (j\ ) (jaja—l JJ —J—^Uj 

al £j ia-x-U I 6 a-A Jj-i C AjijjJa ^_a ^ La jjJ O La jj£j\k* u.11 

a. - \ 1 * r *,1_111 iJaa^-j dlia (j 1 j Cj La j j>$ j) i > nxi I (jl^i^v.1 JL—iILi 

• I [JaJLaIJ I 

ollLUJ ( * * j * I ) A-> J x.r>J I A^J 1 * J*C 11 Ci L Xa.kJ \ <L*aj I jJ 

jaSVl A^ilA«I I J—A ^Ij-lAJI JAaIII 1 j j L i LjjjJI o l ilxiil *i.^L.-v. I i 

^jujLujVI ■ ^y ^ I jjk Cilj^xll 6*1A ^ ^Jj-ukil JaIaJUI - L j. u 1 j\j I^Vcj 

1 .1 ^«' I *_ijjJii! .-t^"» <Gl dla^ a—fc.j * cjllLill *j— fi a_CL illi A j «-l.i 1I 

»11jJI \.Lc. (ji a j i h^ j'i- (jl 

* <> -h' 1 " f- 1 r^ 1 ^ 

Ljjj Jillili! ulilIJjlS Ji «j J u...I ( 2 j' J-»-j 

JJjj fj ixpjj oiJ^* j-**- <s* <j-*J c.ljjU 

ylj ■ ij.i 'i Ijl otj-iLJI is* 6PA' u±^*jj 

olj-iLJl *1* is* tA- CrA H 

IjjiS 6* 1 uJ‘ i5 :; - R T; ‘‘LJjJI Jv» ijjc. jij 

Uilj ( ijjj- j-Uj ) ^IjjUil i> 


_ \n _ 



L* Lkjj Aa U . h i j Q-J l JJ La^jI : LiLi ^^uil ^LJI Laj^y f G 

L J o-iijj.il nJl jll! *j-aj < cjL^jI) ioa jj^j ^ 

1 1 4- j .l Af - i.'yj L ji 1 jj-3h-j 15La 1 ^Jjul LujLu/l ^j j*C l> LftLuiil 

J—- y A J I Aa. 1 ftC . ( JU j -i 1 J-ajJI 1_A-3j j-A ^1111 J-aLxJI j * jnril 1 

Ljj__J 1 C> 1 uUy j-y*G 4_Jf (^jJl ^jJlill J^lxJi LJl * ^jj-cJi 

^ UI aa (JJ-AJ Jal d-^.1 ^Jx. (J-AJLAS - 4AJL_i_Jo J^luJUuS> L$j1 J-A 

uJ—=k-A (_£jJf j^~cJl JpaS> 1 <jJI £-3*j-s J—3 <^aI jl\\ 1 JJk J Li J.U 11 jjLaJJ 

* jLaJl «—SljjJa CiIaL-* i U 

(J^k.wli dl!j £-*J Lf^ L)LjjjJI ^ U*U,^i LjJajJI LjjjJl CjI J LUJ 

£j-i La JJ±A (J^Uw 2Lc. I ^ 1 ^yli l ^ La j Lij £_a JJ Jy»J l ^j-ijia <jx £j LyJ 1 ^ 1 
jj-ilJ _ ^jljjVl (J jucaj L^-i U.11 (Jli li l-1-aI I ji LjLLlI jljA-nl ific. 

^jjj_ujH (jl iia.j L£ diULlil ^Jx. ^ li.u1i La j_i_iG A_i_a £ >1 ^IfLi 1 
J j. Xa. ^J 4_i L-aLjuII A-uLyJ I ^IjjS/l L5^ P'LxJll jJ^Lo. J - fl\ u ^,1 ^yJalj-aA V 

1 J A — LLa-S-l 1 AjjJ L./tl Ll^LXJI (J^LX AjLijJo iJIhia £j i 

• lIaaju^Li 1 1 uiy. 5jj. i 'v a yj^ji.1 1 j-a <^j,j=k. q ' (jJl LLuoV Li 

IjJcu jjLjjaVI <_J-y Cii OUA LJLc. (Jlilu-yll (Va L, j <u . 1 1 oj-Aj 
( jjL_Ulil LLa j ^jLjjJI Llil ) Ljlil ( _ 5 i ( L. j-=». ) 524.15 1 — 

♦ ^lli! jLy J..A Jjjjyil ^jjfl ^JC. CjULlJ! J-xaj 1^4Vj 
j i aJI Jj*Ia21 i A-vJ-Ag. ^ ^ j i ^ Jl Jc-Uili (jl ^j-c. \— ui=kJ 

^I J . A I [ > \ IVJ f 1 ^ A \ U Jjk-Q ^y-Altu J A J i-i LyLlil A jk -^ /t V 1 

photosyetem II ^LtJJlj Photosystem I JjVI 

• \ ' \ L Q x^r\ ( ^ ) i 1 j^Jcu La^ 

J__iiAliI ^ UjjjJI Cal jy A (J' t- L flJ - L I ^ J 

JJA^ A_xi ^jJlj -U'l fLtlil iilala 

J IA 1 1 l la.il 1 Jao/if JlJ t- 1 A J a 1 1 ^usjj J 1 — 

M__c1 ^jS dJll U1 u 1 

_ m - 



f I jakUalJI hj - luJ ^j_4 /s j i_X <L^.jaj 

JjV^ CT^J-^Q-il ^ L- - k ill AjjJa ^ Jt i i ij ^lall ^ja-cJI ^Iblll ^jV 

^ LaL*J ^ HI1 jjJJjlAJI J^Ulil a^-uJ LjjaJI Cj I Jju-a ^jlj 

LT^ JjVI ^j-^xJI JtlilJI i_SLflj V lafli JjVl Juliiil 

{ y^u l^j * LjjaJI site of action ^SLI a_=J <Gl 

—*--=»-!f cj-^ l-SuJI ( L—SLfl JJ ) J—-a.Jaj Ljjjjl CjI J J-XA ^jli Uj£j (jl 

<_si Vj JAa~iII <aUr. light reaction 

^li L*j-aLC,j ' A il > V ^ail a^juiSI (jjli c^xiV> 

jj-Sjj-cJi la\ 1 f ( cU-u ) v—OJ j ^jmjLlxiVI Lj^aII Cjlj-i-L* jJ-i b (j l£* 

jl £ jy *..*</C V 1 <Li lx.r. ^ photosystem IT ^liJI 

^J 1 J-lAAjJI uJlAj <j _2 Lc 0 J^lltil Vj * Lu_a LlAjJ 

(jl J—Aj jI dJj £j_o, a—a-il ^Vl LAU 1 J t la—{U Cjt-jjJl Cj J 4J 

Euglena UiU.j-^Vlj Chlorella 3 LjjJ£ ^Jl-aJJI c,LuJjaJI 

(J-u-Jj *J-u=JI JjAj ^ *|j—liJI Cj III. Till ^ L^J ^Jjjjjjj-U (jl Cj Ju3 

LjJl^JaJI & a .. - ^ 1 Aa5UI A—LaJ! jJ (_P^- (_5-2 

p LaJjaJ f £j-a. a at (j-u Ll^* aJSLLJI ^ lr. aJ (3 Igalr. a H* ^ ^ 

aa \ xJ a r. ^.Itj Hill reaction t_ha 1 J£.Lsj i.sj (jl 

4_L9 j)j ^uj (Ji. I-alii j_-A (jlj A_i_i j—<-lJl A jS t. n jJ 1 

p ! .1 U 11 (jAjlj JJj x A II (J \\ n \ 11 aii^ mi!i. i " ^ » » <^V ! 

<aLjU jij-4 ^Lb jjJ-C J-a-a-J AjI ^J! ^Jjj jAJj-a_Ll jjjfcJI- ol 

^Aj-uoJ! 4, 11 -d r . j ^pJAjAaj! cj J > (Ji. LflJ 6 J} l n - =w ^^3 uli t li JJ 

j j) K11 l— ' I ^ U ( ^ f 3 j - a -l l l Ja*-a (j^ tllia ^ d iat ^ CJ^J 

* ^ja^J! c-jLA u i jl (jij c > 

j > AjlUJ! iJ^-la 4 a xl 1 4 _a tj.il 11 al jtl 6 J-A 4j_aaia j 

aljJil AJ _ A M - *i JwUj 4^‘i VI ‘ J-1X. LjJaJI LlilaA-iA 


j ll lalll Lr h, UjjjJI l!)I JaJ jvLi^JI JaiJI tfJl {^1 (_r* 

♦ i ^ *'.a < 1 e o 1 a f i ^ j3*a Ijlj 1 a \ ‘i r. I ^ Lga aJ_a La_t 1 


^vr _ 



~ ! ljJr. ii I OV Ln > i n 1 l L-u^jL'x 
JwlC. jjJ (J La * J I a^ M i. l A ^1 LijjJ l will Jax* Ar^ j a^v A 
jljjVl a . i Aj ^c. Lt^ J 1 AwAjlit j-^xa ^j.3 «laL^J 1 A-xd^jJI ^v* 

f oj—* -ilj-fil Lf*J — A. j ,1i a 1 I I <-J^-aJl UJLxJ I A^j lit L A /ij 


f cr^l <_r® J Unim Vl jjUiJ] ( 

( J* ) uJJw^J 4 t^uLLLJI (JlL[^i^ <Ajlll ( ) 


uj ‘ <j-*jjJ 1 j Jj-fiJIj L*j—«-aJl J^i (j£\ —A^jlii 

< 5 -^ J —iAjlH ( ^L»j-a jl ) 

vliljLialt £►* La j_i-C.j < rjl^il (jLxlx l i.a. Laj lit ( ) 


r-\£^y^~ Jj-a ^iuiiA Ax.^ aaI I 6a—A oIaUaa ^ '»a ^ j 

- : ^Jllii JS-iJ! aJ w^JIj 

H OR, 

\ " / 

N — C — N 


/V 


// 

R 


/ 


\ 






r 2 


'- S~*' ' .f^ ^ir' <1 ■ jkjjL fVrO ' >y I 


C-'V I J.M ujV 1 J-a-a-J ill 1 Jiii, (> 4 It (jlc. Jji ^ -aJI 

£- _ -dll rjjAJ — ^*5 ' "-5 ^ ^ -^2 J ^1 ^ 1 ■ " *A 2 ^" i. "a . 11 

(Jl • -~ '"Vt AajI _-jtill jl_^?yl L^l-» Uoj*ai. 4^t jljj 1 ! 

• ■*. LjL-ojjl 

: common name *jLiJI ^_u<V! >* 


_ \Y£ _ 




1:1 - Dimethyl - 3 * ( a > a j Ct - trifluoro-m-tolyl) urea 

( — \—lu — jjj-Lfi Jullii — Lill : Uil * lilt ) _ \ : N 

* 

Lanex qu SL V ji cotoran 

Li.o Ij-C. Ll » T>J 1 ^4. J lii ^ J J juu jJ_ii i J-iJiljuUj 

• LLjIsj > j • * J^4 it It <. U.^2 (j-^J (jlaill JUjVI 

• laj| .U I (_>ijJI A_l=».jj la »1— * ' LLcjlILljjI \ La^ 

cr^- ^ u' 1 u* u K^i J 

4jLaill ftjlll p -aJ^ \ J iJajuLujJj * (_g~ ^p ArJ l ^ j_a_aJ> I 

u^?J * ( ij^-pVI J—^ ) (^jll J—r®j sjjlJ! £-^j L^j (jljiil 

1—iiLc.j * I— La J Lfii, ^LJj y^C-\ CLi 1 j^x5kjj-J H ft 1 !Ll U I 

olviJ-’-a f^yc. iA_^. S j LUiIa ^141 1 p. ] J^20 _JmU U L* 

• ^jlaJLlI Cj lx. i jij L*_a A^iAxi^aJIj L j.lxLJ t (_^u_i 1 _JLu^_ 1 1 Lajlil 

* iJ ]sL <lL^£. JU»-* j_iAaijl]j 

: Metobromuron : i)3j3±*3Ji 3^ — ^ 
_ : jLiLiK j^Vl j-* 


_ \ro _ 



H 0 OCH_ 

\ ii / 3 



Metobromuron OJJ 

3 - (P - Bromophenyl -) -1 - methoxy-1 - methyl urea 

J>'-- _ \ _ ^ p _ IjL ) _ V 

* 


: Patoran aJ 11 t j 

{jiuLi-aJf A-ft j LU ^ULu\/I J-jJ Jii*^ ^>^-11 (J-* «*u ui j 

* ^_yjuioUnjJ[ Jj ^ t. » ^ II j «LlJ 4 J i 111 

<JLv*l«^L cy ^=kjjj (jljjVlj jjiaJ! (V- Jaaa J-AJ 

4 liAtl ^ijjjLxJI JjiJI a 

* *1 

: Linuron ^ 

_ : ^Jtii i_>£j-aJJ ^LiJI j-* 

H “ 0 0 CH 3 



V // / 

N — C ~ N 


CH 3 


3 - (3:4 - Dichlorophenyl -) -1 - methoxy -1 - methyl urea 




_ \ _ < - jjjJS _ l : V ) _ v 

* Ljj-t JjLjj-a — \ —• 


|ULuV I (JaJUXuU ul jl Lorox j* ^ c$_>W^ 


. m _ 



Lla Luaj l j-l-oj L*^ _ SjjLa^lil <G l^r. » jALaJI 

^LAaJf cJjjL <ajUI 5jjoJ( Lr lr. Ojjj^ 3-^J Afalon 

[_j -'i J a «* in tj J a J I ,J^_i^yla ^C. L-uL-ul wLi >1 I 1 J-4 ^AKUj _ =LJ^Jl 

— jUjVI LT^ (3 ^ ^ ^ a \\ c . AjullaXIIj > 1 v: a *\ SjjJ_=>_a <jJU_a J^VI 

Ifl \ ir. J.A^.Jk.*i ^jltjLA^Jl CjIjjLi Jljjl AjjV l A».J i.nV gjtlill ^ tit % 1j 

^JJj-a. <-^-j J ^ Jj S^AjLl-o 1 * n ^ J I L-il^jlj LaJjXL 

* A_xJ Lc. 4_» jJa^J i A i t til £)^y^_i j l j I Y ^ 


Jj—L^ UJ. 1 ^ 1 I (J-^ ^ jj jj-J Ji-a- i" till j 

I '■ j ^ UJ | £)■* l- 3 j v Cl j ._Llj-J^=Jf — (j»tU\ la ii I — ^ jp^J j 

Uo^-J * (J-uuaLaJ.1 ^U_ij ^9 ,j^ lit I Jjlj J i:a*\ 4_11 a h j-i-ti i ^£L<u 

jJI <Lzfc.^j ^ f l Li^u Lj-L-oJ[ Jjij (jUa 11 ^a ^Vi_uVt <-1 aj J n< ^ lI^ajjujj 

J J— a CjfjjLJ (J i LT*"^ ^a-a^_ll (J-xllXl 11 ^- 4 Lf^ ^ 

olwi^jil jjji LjiijJI ulj>^ ^ l£*HJ * L* 

Uj-iA t* <ajIH jjKLjjjJIj ^3l^Vl Ji* 

• CjIwLijII ^4. 


: Monolinuron — i 

• joJJ jj/LiJ! ^uV! j-* ^ j-* 


H 0 0 CH? 

' // / 5 



Monolinuron 

3 - (4 - Chlorophenyl -) -1 - methoxy -1 - methyl urea 

,Jj|-— 'l — — \ — ( — Jjl—lia jjjii _ i ) _ T 

’ ^ 


\TY _ 



: Aresin ^V!j 

3 ^ 1 ^ ^^ j Ij 3 ^ 1 * 4 u ^ 1 ^ 3^-* ^ *ii"fc . i v 1 1\*\ 3 Lbj ^_a j 

J-^uii _ j^-iii _ lu^iji — ^ju-^.^juluV 1 (J > in L^k-rt J a ■“ i ,^j 
lI j ^ ^-*-1 5 tj-* ^ •-*£. LL_J I jcJ I — <a1ajs.jJ 1 

^—lm Lj LjjL^ J-* ujj^J 

) jUuVI 1 a i h iJ&*u iuj Afalon S 

^jJai! Jj—oJlj _ Lj^.cJI Jji ( (jji\ Jaij ic \jji\ 

* Jjj-qUJ.1 {j* Iaj+Lj Uj^JJIj ~ j 


: Norea Ljy - 0 
— : ^JljJI j-jUiil ^juiV! j-* Ijj y 



Norea 


3 - (Hexahydro - 4:7 - methanoindan - 5 - yl) - 1:1 * dimethyl urea 


_^ : N (J e _o_ £|jj| 




- V : £ _ M *\ 




ejjf 


(J-> \ \ 1 A 


LT 11 


jra.1 jjfcj • Herban lifJ f^Vlj 

Jjij ijjJlj j» ^ -L-kJ I <_ u.^t J [jJ rv fl 1 i (J^jLk. jji jjLa^J-iiV 1 Cj 1 a! 1 

\ - <£ — jjj_=Jf I Jx$ * L>^-cJI 

(_£^ik/l 1 -L^. "w- Cj I' J1 > A l LU jILa j L^-l: jI Cj ^ 

• U * j ^ ^ 1 Ij^J (_£ 3-*. ^ U U jlJ 


_ \TA _ 



: Monuron ^ 


H 0 CH, 

\ // / 3 



• m 

Monuron 


3 - (4 - Chlorophenyl) 1:1 - dimethyl urea 

\ ^ : ( — £ ) — T 

'Aj^- J * 1 elvax jlilp ja ujjjAj*(S j^ — *Al\ 

(J-* (— t i {J-OJ L>. t i. " k J—■ V iA jJ j I ^-A J \ *\ ^ \ U «J Ll ;iijk II J LI 4*\ 

* Cj Lo uiii J I I j Uti 111 LiS^jSkl _Li^ 4-ijio a.J 1 Li^^-df jj o-n. 4 

<jr* uij—c. a—( jiJiLtioJl <_aji il ujjj^ jlI ij 


Vi ^A\ Ii_a j^iji 




«j V ji Lv I * _'—a aJj 1 V ^ kJ^ juc -* ' 


• A_Jj—jJI j» J- j-£^_4_j ^LljVi ^-9 4jjJLuJll jUX Cj L=h.l_ u*l 1 

J.L.1 4^ -Uji LsvJl (J-4-XJJJjjJ TCA >,*1 1 J; (^jJ La £+& In U 1 J 

Li^laaJI Jjxtu - h > \ 1AJ ( I j*aX Ca Lx La 11 ^9 (j£ j 1 — U T >> j jolc, 

. 1)1*05 £J |xa-u 1 



Diuron 

3 - (3:4 * Dichlorophenyl) - 1:1 - dimethyl urea 

Jjl—iw. _ \ : \ _ ( Je'—_ t : V ) _ r 





IVIarmer 

< UTu -J f ^UmoIjVI (S*J lI — u^ LJI ^J-A. lAj JX. (jJJJ-*^^ <J fl>.u . nj j 


CaljjJLa (j-a JJX. £_a it 1 %■ i Ia£ < LiX 1 
^ J ^ i ** u ^^ J^ ^ J-*-' ** \ 1 1 J "2 J I (_J- ,J -^ Lfc-u A.J I ^v_& j l ii. I__ Ll jj . 1 


— S>J[ — j^La-fiJl LgJA 1 Q IjA.A (J 

4^iiJlj jdljU _iiij ^LLil — t 


a—L xfl L il'u a_1 


e*uj 

LfJlj^- (J- 5 J^-' Jt* 
^TllJl - '- l!_J I 

" jbjVl 


_y^- cjL^LluI! j^j.3 iS j ' — -j~ 1 ^^ a 3i ~ t. u ) L£ 

ji oLa».LtjJll —a j .—ojj f (_JiA Ln-xJl <-*j\ £i Uc.<UWI 

ui^.IjJ-1 La J—1c Llq jjl^tv. <LiJlc. O Ip^jILi JIajloaJ Js^jJu-i 4j^j_L! ^ .<Lt 

* O U. JJ, I 6 tli £>j r*.A. & ^ ti ~x 

Jjij , {jjj J-i J-! I Jaa^-^u-i LaJaC-j 

u-aJU jS JJ Ijl Al*\ Jijx.iL> ili 


(j i I L (M -l f I (jiuL 


^>.i uj>-La> > 4 a li Surfactants L>aJa.*.<< ^JLxiJI jI^jJ,! £a aJcJ^. 

^^a f j —v i*\ (jLs 1 J-^ l—p- iJf - I 

^JjC. J-tj J-JjJa ^J-Sj 1 p Ll> I ^jJx. yiuu jj < _ f li! 

£j£ 1 a! ^js -1 J-kJi I J—< 4 -J 4 -( (_pji L> L p a jLi-a. ^ Ln u 

‘ UpU) 


<Ajlli (jli-i i- uj^JI Cj i J-ii-a ^ja JJ 


U^ J 


Ji 


LT" 


^i i<- 


- f- 4 

jji^Uij^JI ^a jj-c. 

* olkLJI 6 Jut 


^jJ l^>ij I |M i - J JaI *A ( ( ) 

pil ( jLiLu^l J-Lfi ) ^Jl jxi — a£.I jjJI ^ TrifluraJiii 

' ^j-ij ll I ~X <A J lii Jijj 

^ DSMA Ji ^a yi*iJI SjLilji Jjj^jJI JJix ( v ) 



Cj lx. I j j ^—*-J J=u_i J*J I l j-A <_Aj ^ 

• jJLJI ~tiil jLli* 

jLuBromoxynii ^ jjJ\ £ * -kJA ( ^ ) 

* 4^4 1 1 iSLi^ii (j-iuui ^ I a iJ I Lito. 

'ji » ^ Bromacil £.— 4 . 4=—U*. ( j ) 

a— u iuLti^wJ 1 jULl qJIjJII jU^Liil 
p_j-ulj LijLaJj <_Jj^JLa I i=uJjJI jj-A «AjjL3k. jA La_Aj * J-i q_<a 

Krovar-I3 V *- 

: Chlorbromuron ^ 


H 0 OCH, 

\ II / 3 



3 - (4 - Bromo - 3 - Chlorophenyl) - 1 - methoxy 1 - methylurea 

— ^ — — V — t) — Y 

jjj jl Maloran <jljj.iL*, j-* !4 l$J L-^"J ! f-mVIj 

(_} j a ^vii-3Lt-t..~k. A_AjliL LluLluI <jjjj-ljijjj j„^ 4^ iJ -* * j 1 ii \ j Bromex 

^ n_t 1 ■ ’Ti -v ■'' > ^ ^ u Ji l a 1 Li -i.1 Ij 1—I 

^ j^K v iV 1 £• uJ * a A ' 

(3-Jajj (jijLi-zJ! jmS’i J^l—c. ^^Ic. _*xl1ill (^J—» 

* Lj^JI <Jja <ji*jLii^k. a_ajLl 1, tjuuLi-ij! Ja_i_LzJI 1 j-A 

: Chloroxuron ^ 

Norex Tenoran ^1 jjlu ja *0 f-^lj 

a>^- w 11 ^i^Lr^JI a^& j l_. i i. j- 1 ^—H (J ft * 1 **‘ j 




Chlor oxuron 

3 - [4 - (4-Chlorophenoxy) phenyl] -1:1- dimethylurea 

Lijjj —\:\ _ [Jjllji jiji jjjAS —1) — 1 j —V 

^ 3'jJ^ ^J j - >V JI 

1-i.tt^Jl CjIjjL l_3Lfl i J-Aj — J) l -b* 11 (J \ ^ i La^)_1£.j 

aJU- ^uiijlfll I LaLiJjj Cj ^ "fl i j ^Jajuu 3j}-^ IjjJo*. i ’' lC -^- i 

3>iUij —. ^jJI LflJj-la <J-u=u (3^ -^ 3l J p ^f A * Aj ^C. 1 -i .^^. 11 

• JliJl jjlj jl 1 jlliil j-*-j SjLc. 


H 


: Buturon (jiJAh*^ * 

O CN_, 


X 


// 



/ 

i 

\ 


CH — C ^Er C H 

I 

CH 3 

3 - (4 - Chlorophenyl) -1 - methyl -1 - (1 - methyl - 2 - propynyi) urea 

(JjUjUjjj _v_ ii^ _\) _\_ Jell- -'- -*> - y 




j <l Ljl » J qjIIjj ,3 

• 1 aajjj j-sifcjjj j .l I Ij-aj 


j I "i v'lV 1 JJLJJ <JjLl f_^Lj Lfc t l A . J I \A*\ 1 a J J 


— ijjJlj A J i m. 111 




: Vj'i 

oliUJI ^11 j^j'gJI : L2G 
oLJf Jiiu JLUi^lj : LUG 

CiljJjLl JjJU ! IjuI j 

jjafcJI <X»jia : LumL^i 
4 >jZ> iK" 11 LouLwjV I : Lcj jLlj 





jLi| jU| Ol bUAtfi 


: 5fji 


f- ^ I jj-fl ijj4 l« it 11 f. I , ft lr, N *\ 0 Y jlLc Sljk 

CjIaXXaSx J LI J~A\ Cj l i"utl A CjLtjlfL*) ^jC. V 4—9J^-J A A 1 ft tl ] t^i j rvl i I 

* (jSuLloA 


Gast et al a^Lajj ^* a * j ^ ^JIjJI ^1 U\ 4. » 1 ^lx. 

Sjj_ a I ja £j1 Antognini & Day dJj£j 

2joi i. —II ^5 —fljjl sUj — ^jiuLiiLaJJ (IhjI 

• ^uLi^ CtIJ uia£ £jj^lal_)aJJ Cj l ftutu yjlj 


Lii ~k ( (jSui L ua. CjI Jo. la ^ (J-* < 2.i.i4 *i ^jjLal^pJI CjL 
Jl a ^Thh ! jfiSlj * 'LaLc. CjIj— v i a*\ J-ajlLwj La£ J 3JuaLaJ>| l> JJ — fc (j* 
(J ^ > La^ — 1 —- ^*~1 ~^ -1 CjIjU—u-a£ 6^ jJI (J j). ft -w jjA Ax. J ajJI 1 A A -A 


* j^JoJI t-filj-a. ^j-ix. j £jlxoJtl ^ A—xILLJ) CjU.L^J.1 ^ AaIx. Cal 
XjJj IjJX (j*lJ ^Vl ^Uxu (jr ic. A—lLj Ctlj— l±a pJaJCAj 

^ILiJ1 (jpl^ Cj ^I 1— ^ d a ju m< o j * cjLjLjjJJ (3^j^ cjt^ 6, 1 

* Ax.J^2k^A £_jjj Cj I -U i-A fej.JL.uX <^x JjLi V Ijjx (^jLajJI 


U~* 6^ ^—*^JI Axc^llil ^A J 

L —(5j — ^ 1 CjIjJ £_j-ix A. , , t l~v J j ^ j*i 'w (_£ I ) A , Icl 1“ Aj^JLaX A_ oU 

(Ir* i-JLL. ^ A__IU. ^li aJUJI aj-A Jjij ..* ( 

o L\ -X JA ciaXj oJjj diNj 

^b-Jj Uw^^II JjLli Symmetrical AiiLl* Ul^ ^ 

j—A ) I A—=*-! J ^—XA ^ ! VI — f'L'j —=JI —xA {jA <X=». jjJjS 1 I 

- Uo _ 





.Asymmetrical l hi .t. ^ Sila. ^ ( Metribuzin CjlJjyS"* 

- : JXiJI L5 dJjj 


R, 




N 


R2 ' C \ N /" R3 




' 7 % 

N n N 


/ 

1 


c — 




JiUli! ufjLjljll! ^3^ lt* lt* JI >vf ^,VI <jl 

£jJ Ri Cjj I jli *— ^-m< 1 ^j-4 I M -s^ (jfdill' j-A 

jJ L*1 — fizin0 {jJj! ^ j ^i V 1 jr- — iaSJ 1 

l^J (JA ! (jL* J- JjlIUa <CJ. A.W ^jLluJ Rl 

^ InSlI ^jli * ^jLuiJ *•! Cm^ ^ Ia n > _ tryTl 

t _ r A £jj5*ji,l O*^ 4^. (^-Lc- 4 . 1 k« J — ton ^ riinj jy-JJk-V I 

O^LjJ ( cj! >11 6 j—- a j — L I uA 1 

4 l^X Rx jj-fi JI JjIuu N/1 ^ Ij i k*\^j 1 »- H 14." V 


! CjULujj ^Jx j^uJI : Ljil“ 

Ji j—fcj (jJ-X J—uiJ^J L>^ ^1 * * cj r * 

J_i!L*jJI 4_^,J^r. eijjlk ^1 dUj ^jjj l:—(J -j J-aL^» ^llf Cjl^UjJf e 1 >^ r /l 

c pJSj c*Lilt‘ ^ 4*«tUl j^l: ^illj — c*l—iJl ^ 

£jJjIjJ^ 1 ^J f | J_ - Vfl-ft * C- j J vAll I CjI^LuJ! k ^4-J £jj-a.l VfJ 

4_1aj tJ A\ J^L jlaJl Ail—.1*1 *ifl — ^Jjjj-1£J1 ^ l U J « -iiJJ 

J1 j I ^ ^-J-tL j • 4__ul5 2j-i 6j — jjulj 4l « » .j Jjj5jI! fl i \ T b U1 1 

1 jl O^i ill i j aL -w^ ^.-Ir- J—^l -' 1 - k : -* CJ^ 


_ UA ^ 



^ ir ‘ ^^ ^ 1 ■ ^ 1 ^jlj-J^JjJI (_j— 8 I CjI^J^^U Cxa jJkJLuu I L a, 

9 1 A i l.u 1 Li 4_L* LjuA 

f jj—-u oULJI {s l£. oLu^L^jlU f\ —i^JI j-^'iiil £l dllaS 
<juVJ ■— a-2jjJJ ^—*^V — =*- iUj ^-juu |kj jljjVl p !ji-u^li 

.-wfcL-AJI cJilL-ucI fj^ju jlj/l J-jijj^JiJI 3^ aLjjI JL ^jj 
(_$“* Jaia <^3 <iu J-^ -»j Cil . H jJ i a, \ Jt 3^ Aju-aJj 3^ J—aIaLJI 
(jJo^J! aJU> ^ jwLI S) Zjli a*j *Ul ^1 C4ljjlJI j+ 1 (j4jVl 

^ J^xSjj^JSJI 3 ^Sjj 

ijljjVI tr“ a .i ^„o1~l( 1 ^jjIjjVI 3^ jJ US 

<_pj I JJ^3J I J-** £ _ f ic. (J^xj ^ 1 — Pj- A vll IfjL-ajjLa Jjlj p) J^AAJI 

<J-juj ^jJ I U; U <LLjlxLi A ^j“) JiU jj; pj!11 3L»-i | 

^ j j pu i ll 6.jj& £-lfi jj-lc. 

i CiULUl Jkij ^L^LiV 1 * LUIj 

L 1 cjIjLu a,— U i- 4 j 1 jj 3 j jfj ji yl j) ,1a -kjJ 

Ala.^11 lIil S— — ^vilLv^ ^ic. C JjL^i 3"* 

• M 

*jls^ jyA i ^ j ^j^i ^^LuALai jjJjV i 

p^L-i 1 u~\“\ ft I dilj £-^-i ^ ! J j 1^ -11 JLi Lj UJ! > U -. H -J 

Sjh^C- ^-j-u ( A—Lvja.J V' ) jV I Sj, Itt Jl <^K=3- ^=AaS' I 3’ 4~=^jJ 

• j £ jlLl l A_c. Luu Y£ J^L_a- CjLxjJI A -L^nl.a.A La_ft I jl uJlLxjual 

Lij—^=J) jjia- A—La-uul^ A V I J^—^ (j * 

* J-ijdl J J) \ JJ W^J^J^* ^J j 

^4 ( _ r ^LA LaJ'iC. j pU I jji A_Lij Lj. >j3j oi-l^jll A.C. Jft a Jl £>j— 4 j 

L^UJ! 3^ jj^U ^U1 J^U 3 UI ^1 Jill: JiU 

Jp~\‘V j^Jll ^J Lr U 

plrJJ! JilA Ax.j^-aJ! iJ—* CjI-UJ-a A^j^wj — Lr ^JI JMA 

pLaJjJ! J J C. J— 2 j * ^ J -*j-*- j'l lj-=^ l J- MJ - i -S 

JJl =JI 3 ^ (J ^ ^ —«J*-* u *J J L>J—^jjLoj^uJI 


M uv « 



(J. J.-1J iL-tl (jJI giil! £-» dj^juj jj^aJl ijjlii-ll 

j'l ^Ifij-*iJI aJLv ^ jljjVI £ » >*_■ Jbj^ ur^ 

I ^jjJjSLII Sji I 4 U . 1 _ <J '»! -> II CiULuJI (_c*J * J I j ^ 1 1 

Ji ^ ( A«l -i-> . ~i Jjjlji ^ CT® J f| 4 —^ V^»4' u* 1 —*-?J ) 

• uU-lli 1 A_Ajl_i!J 6jjJ| CiLaLaa Aj^)^4-J J 4_3 >lLl*lA 

A iQjftll (jjjLij^lli Cjl J.'lXA <hv^ <j 1 p L a Ll 1 1 JJ-C. Ja^ 1 ^ La^ 

A a <a?u 1,1 fcLdl £_a i—u-u LaSj CjLaLajJI (J—=*. 1J A. 1 Vl \ 11 j j j JaJI A In <il jj 

iJLHjlII £jL jl ,ilr.yi Id-*J 1 «{-iK jl 1 Jj—9U f_a jl l+J 

* C*jlm^)Lj^jjV 1 J^Lifc Jya Cj LaL a\ J 1 i^J-Lld ^^j^Lil^jJI CiijuJut 

IJ-A jpj t ^LLa £,1j £-UJ 1 JdJua - U -ia j (jl 

jll Lja.ia%4 <j^SLi liijj (jtj ^- mft * C»l-i-JI LT 9 N-^ ia-LXijJl 

Ijj u'l jd—Jj-=^ IX 5 <_^Li is* 

^AjA La-a 6-jIj^VI AJa-cul jj Jjj-alJI Ja - iJall Lla i k \ ^4 

^JLJLILj jj— i-lJ I Aji. IJ-Z > U Aii5 C I dM ^ .il *-£3jJ A — Ac. 

<LUI CitLijJl ^lIjJ 1 Ja..LJ. t 'G ill Ai J-3ajj * 1—^.xfl £^liUjl 

' CjdLilll |JjLlj AJLlLjIj <A^a L-tfklLa) Jj-Lii I (_£ J jp ufjLpVL; 

• CjLujLIjiil ^i_yaJ| jAmijJl : bulj 

j- . V i ' ‘ ^~ I—<Mh^ ij—dll* yl od: 

ax.ja-^» j'i jjKJI Sjj Jl j . u i..l : l^UjI odljiJI Ji.lj £,!*: . 

ollijLiljiil aJLU (Y) ^ Jjlidl j‘i _ jlill 

5_j-OLJI JjS Tv I ^-i-a L=»-a f Ij^jl * l-Ai d-U Id jj^ij 1 Ar. j ^ < 

Cl Ll Lilli |J_ "k 1J I^LaxlELj ^-2J^> ^jui 4 l Lai ' X . ^ ^ 1 1 t L. j 

♦ tlLij ojJ^. La V Aj I VI il> j j L T >Jf ^J-alLa-ai Aj 51 >i( 

* -* — Ci LIaj Li 1 j^lLl .—. a j jJ I CjLu 1-L~w.ua jjl L. -v ^ 1 j jl£ 

— j L-~.lV ( i-J jA) 1 a jAj Ju r>%A J Lajj^-U ^lc. 

ijA- Aj * — V JI JIi t iA (jJI Ajl-aJI 6J- 1 ^ U^jlj^Vl 


UA « 



JjjjvjJI lj 4 atU-uj ^pjf ol— u A« j J— inij uLtlaJI 

i -jjSjjj ^ cr® '^J 1 —^ 

0-H 

o. . 


2 : A Dilhydroxy -3 - keto - 7 - methoxy -1:4- benzoxazine 

~ iji&jix a — V _ — V _ ^Lj _ £ : Y 



ALLj^I tl—*_J , Ui.H — Y ijju-ua ^ Sole.’ O-aJjIu ^£oll -j«A 

Jjj. a S xjI ^Jl <iLuoVUj 

o-^jJ <- JaaJI .l, \-^ .i <^1 ( _ r M^j^ajV I (3 ^ u J-I-l 

3^-H OJ- A*jl—Sji—II otiUlil —jj 

Allafr jj-L^ jjU jjsV 1 fL hyll IwLAj Ijja. ^Ix. J 

(jjS^ *3aJIj 15JI ialxiij jjli Aa j lit i CitaLiiJl 60,_A <_^uii (j-®J -* (jJjlijl^JLlf 

* JyJ^lxsJI ^ 11%.*) > Ja Ll^lU <Ijlit (j Lo n lA 


14 ^ uMj£ ir^tsj+aJlj jjjjLa-m-JI JU- fcl .i , ulj 

(315 jl-G)l—1J (J I J_ r t £ ' Jo ( ^jl—i* ) SjjJlj ( fj^Ln^k ) jL-LaJI 

uJij£ (£J ~ - ^ 51 (jr® tJ—*-“I 

(^j_llj ) ^jJjLa^wJl (\a J &u l\ f-j -=J| {J\ V | t SjjJI CjLj (\c- <A_U_* 

^jx. jl wvJ) ^j_s 3Lc i 6^i5^_»■ ( a__xi 5^1 jjJki > (jj^L cl-u.o Aa 1 t \ft "»'i 

CjLUJL ioJAj-4 4 _j 1 ^^ic. 5 j J—I ( CjLu * i ftl loflJj * SjjJf 

— jljjV £jl5* (J-S > V ^. J l U j»5l^ (jili 

SjJ—Jij jl —i 11 Llj £jJl> L»fl3lA-a.V ! (j ’■■< n La ^1 Afi LuaV ta klilj 

'* ^jL! jiU ju i5*i llj JUxiVI J 1 * rk" a V1 CjIa-LaX. 


^ \i\ - 



cr®J k - J ISLijJ I <J—*.lj VI ^JqoJI (jAjuj £]ll.a ^*1 ■ * »-A La£ 

L. ^ ^ ^ ^ LT* JJ L* *•— 1 Ij ^ A^Jajjjl I VI klj Lc- J* va JxaIj ^.jJj 

’*— i^ ^ u* cr* -^-^jJ La ^Llj — £>Jj1jIjaJI AjLL^ ^lfi. ^ * i 

C£^H <^1 ^—f^ 5 L?j^> J j "* > 4jli AjjZLII jjic. jjJcu Ia*l—- jx 


fc—^ 6~V1 

Ji L^ 4 Jjlijl Ax j.aj%.a 


{jJk Z . 1 —Tk 1 j JjULjI <x^a ? a 
J — IfcJ l AU.it j^JI L-wajI Jj -y* - * > l - ^ 1 


U*J^-“I {^JjLajj-u-H j ' (^J-aV 1 J-fl ->A £,a Ax. j* X A 

• ^jl j J l?Ll i ^ja ^iuL a ^ ^ a oIjajla^ AaJLmfl 

I jjjQJI I Laj.aU* 

(^ .i - (jjjLil^jJl 1 J -i j a Ax j a - > ft Aii^Jss £j1 jl I (jjl 


J^X -\a CaJU La I j—A j * p I ja^> -k J( A -ku^iVy 1 f jS i j^jj Ajl (JaoajJI AjJaaJ 
— JfrljLA I^Ji^LjjjK ^jrLfi- 1— .y* jj-ft ff-U.U II <j-4 1J—^ J. * . —fc 

£j1 u‘t u f < (jjJI^5 » A ■ ^1 jJl C.UI fill J — A A^M A_1 \ L -v 1 L-il LUaj 

Jilfclll ■ J^f. u* 6j^4 (_£ jJi Hill (J-* <_U Li-i Jo-uj OlljjljI j^jJI 

• CA»-*K 

L^jlj^A (j-6 V1 kijLx^VI A* 1 V u 1 J—*j 

jj j ULjJI jji ij — liL jj i Ia5* — ajJLaJI 

dijSj ^ u*jSS\ j^’3 A U dy+uu<\ <> Jiie US _ jljjVl 

j->.m^JI j!jaI — Lij jJVl oL_jj ^ u : k T k. iM ^Vl jxL-MCij (ja 

__ CjLIjjLIjjJL aJL‘1-^ aIa Ln_4 jj-xiT'JI ^A oUlll ■ Ltg . 'V -l ^ 

j+ aJ:U 'a ^va -CiljjLi ^ f i a -^jJ 


U*' 

j 


H 'J?j dl. 


x_i Li aJ^LaJ. 1 O Ij LxxJ I (j I Ja-^bLjj 


. Jill ciL^I , Jl dJj s^La a—| A U il j-a, t .::]l ^ 


r -v Jj J • iJkJ I JaIlIII a uUjuI —al . Uj . ’Vi 1 1 a -k t x » A j t . 1 ^ J l 

Mxl I J-flJjJ Ll^lll AXJ—4.AA 01 „ \\ \ ft {jl JJ-M Aii^*iLt I &*iA Aoa^ I 

ji_ml — LvS^ jJj — j/jiLi-jU — 


N 



J f pljpJyl ^Jl 1—j 1 cllJf Jllj iU'i da-AI tljs 

* Cj\— ilJI J-* 

tAj ^H^j^lSJI ^ oe^V ^1 i_Jj>LwlJ! A_l_a_Zi^ C-M-l-l I Ifl J 

A-S Ji <j^3 ^ J d-J f Ax.j— « ■ (Jlil j v i <\ ^jl i-u Q.i j— lJxJI JAaIII A_ i 1 a r . 

J . j Vfu J I p L 1 j I ^jjjk-i.n < sS l 1 ^ v-Lat. ( -U-n \ j) 1 ) 

• J-A Jclij fjA A jJ A ■* 11 alAj 

{J^ ‘— L fc -iJ JjjLiljlll CiLnu ullijA j-lj-u£j JjjLA ^J f | dLij^ Ja-a.jJj 

1 J j * ft i Auijlitl Cj Lj LlJ 1 ^_fi 4 >j n ±j_uSj (J f i L a Jij^iQ jxxV CjLij 

JJ-Uj 4 I j-a. UojI ^LLLi Aj^i 1 uaJ1 CjL iL laJ 1 ^-fl 6jyjjCu!^_i 1 ft mi 

CjLjLjJI Ax. a 1 A*-i_fi|'^_ll >**» Li ( nil i a I ^.A A. > _ 1 a * 1 1 6CA 
^_i_j l i A ilftr. F ( 1 a*\ * A a ii 1 t 'i"v i 1 O Lj LuJ i Ax ‘va j} 1 o_l i 

j I ijJl 1 AX j t \ ft 1 1 J [ 1 \ ■ >< 1 <Lj_3 La-A J-1 

^ j-* ? v 5—lU. (Y) £—d^II ^ J^ldl 

jl A-g. a ■ i j i M A vft ^ ~ v ^1_ill Jr 1 q" 11 \ * *i i i __ J_lj_u£ 

jl i £-*-1^1 1 jl 6j j-i AJcuJjjIj J_i5LfV 1 £f-a-L*_A 

fla I fr i «i 3 i £jJ^Li j jjJ ! A-fl U £Lju±Sj IaI * ^_iJ Li i jll1 A . £ _ L~ l ^j-J-C- "\ * i 
. .. -..v t h , t * A^2l jJ! CjL ili 1 ,_9 j. \-* . W ^1 

CaLjLuJI (j-ic- ^v->J L> 1 1 A-C. j (C)lj_i_LA Cj l^-iut AJjjJa ^jlil \_A^-a-C.j 

CjN c. Lfij ^ ji= J i —li ^jic. Ax. 1 6J A jljil Sjji (\aSo Aj_sIjJ1 

-till ^ UjjSt JAaIJI 

— uoJi 1 2 J 1*1 "V j 1c. photosystem II ^All 

• ( \ * \ \ J£jCi (J-6 Jr-Hi AAn (jIH? H J-A j ) pUI CjIIiJ^J 

Cj Li L—u J___i_3 Ax. j a.=J i ’ 6 J --& Cj! J -i ^a fijLJ ^ ^ L? ^ LT^ C ''3 

dJjj ^ jp. AJI JAajJ 1 A j 1a c. A-iij Jj^ja . U aq k_i5^1i V LlL_=J 1 

p|j f | ^a. Lgj-J -* A_hl I, II it Cjj^J (j 1 ^ ^l^.LAll LJ^ 

L*JL I Cj Li Lilli (j-ic Ajaj-llJI jJi Uda (jV ^ ' Jf ^ A 1 1 ' ^AaXl 

6i1A p\j JUfl.3 ^Jj^ill UUni ^J-C. ^ 

, _ N o > _ 




^•>7^ Vj ! "Ld £_A c^-jLaIj V <iilc- UJvi^j 

CC 1 ^ A, ° ^ ^ * S La r | ^ s - i vLc. Ijj itJLi-A Jj'l j_Uj j *—> ■ 11 

(JilLilil 1 J_4 Jj ! , LEi * 11J f K LJJ ^ jj^dl |JJ-^_!lil (JU-»J Li^L-cxa 

L^ S J -1 Sal_A ^yJLc — (- LaJJ JJ^JLlI wiij a^j _ 

-‘-LI 1 i (J^JLjLjJ <A U J$ SjUl 6 ji O^J _ Cllilii 

*I^AAJi otiLillI jj-lr. j-^p-JI fl-^Jl ^jfyl *±jla^l ^ aJjI^JII ^ 

CjI JUX 4 ^4 J^k. 1^ ikLdl 
: 4iftnhUl CiV L^ ajiijVl I Lajlxu 

J -AJulArtJ ^ jLl^lJ f CjIwUi* 4 J J>JX. JJ-C id lj~A 

<ojUI ijiul—kicaJIj ^Jljlfj >_i.Vi IIj SjaJ! I—A_4jLiI LjL-l^UI 

J-y-o La*a. ^ J Luj^LlxiV I CiV Ia-a 4-1 a^i-j ^1 L*£ — jjxJ I j 

(j A wJ £j1 La£ f jJj-c^LaJ.1 La ja-C. (^J (j U l l I (S*J ® JA- A j- rv li 1 1 

t**.' la 14 1 If^cXJj JLlj ,y i ^j-Li CjI a > >u*C ■—i *Zj 1 a v l ! I 6 J-A 

6jj» ^ J5 ^ fL£n (jl — <111 uj *-*. — Jj^-*-“ lt^ 4 ^ 

M : iij 1 a l lI I 

V 

: Ametryn jjja-ual — ^ 

u'^jaII £jLlLJ 1 ^a-i»V 1 


s-ch 3 



CH 3 CH 2 HN CH (CH^)2 

. •* • 

Amelryn \ 

2 ■ Methyltbio - 4 - iso-propylamino - 6 -ethylamino - s - Iriazne 


_ jif.1 J^l _ A _ J^j^l - i - J-3 ifcV - x 


\sY _. 



Evil; d-^il jl Gesapax ^uSLUu-ia 

j ^ ^ ^ ^ J ^-LkJ Li-U_=wJ ) «La jUi /HU k ^ U iL ^ I ^JJ 

^Ufl u^?J th-ljLiVIj Jj-Uj jZ-t-^l »-> - * <= > A jjji 

<jJLa_fl i 1-*S 4^J^xJl Cj L-L^kjJ 1 UjLH U^jJI ir L. 

(Jr*-* U*<. ^ .11 £ _ r ic- j Ljj-iV 1 J-*-J 1 j-4 ^Ic. j l."> 1 iV I J-w-t ■ u * ^S 

liiijj jS^Jl (_jLj L-iiow UjlXo. ^9 * 41 V 1 tJ *■"»-*-»* US 

<L*i^ ^yS At UUJ J * i .S.Uif ^jj- 3 (J_i9j a j^iiS Jjo_i j f l Lcl^jJI ^ r - 4_t£r^j 

iL>IjVjJI ^yj UJJ—=kj 1 aS (L-^> t,! I i_j^Lk<o £J-Lj 1-j- rv . LoJj, 

jju jl ^IUjV I Jjj U1 ^yj^jjuikS/1 jji.1 (_f-*j * *jSj^aVI Samuil 

* * > Ilt. 1 1 { 'uJ jj. 1 ( j I tti a .11 U j lii ^ l-i uV 1 

l ,lLj *_ Uju*V ! J —*-J — 6 jjJI (^y-fl ^ojoaaVI JUxUjloI £jSjvi j 
4 ,' ^ JJ Y ^y_l I J-S* ^yjl CjljLllJl J^La (J J-r\ \ U j\ C. tiUjj CjIjLuJI I—0 jU 
• ^j. y U1 U J U CjIjUj u± ^_yLjy*_Ll <—E-Q -L aS «5—1 U.» JLI^U I UljlS 4.1 J 

A-Julj LLxJ I <ajLU -U -kJi i <_4 JI-La ^y-9 dljS ^J- a > !u uj j 

»-Li->-- l 1(j UUJI ( J*ill Jjj ) +\l\ caLlm L ^_pU 

^JLlaSJ] JajJLuj Lja£.j — I-fl* <pl^fJI pi j^S/1 J—li tj-U lU^- 4 

* JjjJI Jjj UjlLi /ir i 2:4 - D _LI iL 

: Atrazine £gjljSl — Y 

— : j- 4 ^jUiSJl ljoSj^iII 

_ ( j!l* 1 JnL;j>!jjjl ) - ^ - ( ) - £ - Y 

* JSULk 

.. ua 

ilU.4 fjl G^saprim 

^>...ia USjjaVI S_i—^ U^ _ U^/jVI 3 -^'j 



CH 3 CH 2 - m' X N/ NH CH ( CHj ) 2 
/\fro2ine __^ 

2 - Chloro - 4 - (ethylamino) - 6 - (isopropylamino) - s - tria 2 ine 


ijiu L i -*J ( j Lil J L*jl1juj"V I Li <j->j I^jS 1 ^ j A Atrcx 

2jjJ[ J-U^jL^a jljjV! ^^A> jiL 4i.lj^‘>1 1 

<jLLpl (JjJ *LxlLjLij (_T®J U^LLj VI j «■ n <-i E 11 j 

tlxijj ILj I "k a ^ftLLuVl AJ l La^ — AjJ j i I ^iuLizkJI 

Li -w, 11 |^jL {J**Q-i A_jLa ' *-v L, ± .i aJ^-Juj SjLa (S^y* 

CiJjjLi J— Is <^-3 <->j LOAVI AjjjJa 1 j J — 3_a_i 3JUJI 6J-A 

a ■ i ^ tj aJj tfiA j __ Jj ^LiLii j1j~oVi ^j —c. j jjiuLi-^-11 

JUjo^iVI jl ^LjjjJI jl - jjJKVV I t- <K>UJlj 

* SjjJI ^.3 4_iJj_^Ji ^jijLi-zkJ! <Laj Lil 
LjjLo^. 1 ^)Ii4 li~J [ A-ajlil ^LUI (J ft * if } J 

j \r. ^ 1 -«■ ■ ~ ■ I oLc.^ a-LL_4 — cjL li^ La^ j•> un jLxll 3^LliI ^a 

^j_Lcj £-j! _L-cJll ^-3 1 j r. Ij3 <l U . “i k i l l 1 ^liaLlil j_j- 3 ^ J — *^Ld“l 

• ^L^lf tfjiu ^UJi Li-Jl g I J\ Jj-j oljlUlj 3 j^I 

OIj j & £_a rv a (J ft *1 * n \ a^A 

di\ 1 1 -k A 6 j J *-=» (_^ La^_i K jl CjljJjtLuk — f“ 

• 6 j-A Lrw 

/jl& 4 IaC 5 <M pV^ ajLj^Jj 

J _ ^>1 ul JO-U Lj oijJpO' 1 LL I ^ 





Lkjjj jl Primextra I j."L. cj^Z _ Dual Jljj 

Zjl Jl ^Lio. a^jUa ^ Primagrarf 

<lJUi jj-fl jjilj JJ^Yl Ja^UJlj — jijjY I IfLk A. i L tk 1II 

* <-J Jjvj 1 Aa j) HI dJjj IjjJUA 


: Cyanazlne £jjuk*« 


^-4 j L» I^aJJ jjz jL* j5k lt 

Cl 


N 



% 


N 


V /A s CH 5 

CH 3 - CH 2 WH / \ N r \’ NH c'-C ™ N 

- . . ^ c h 3 

Cyonozine C_L>? Jr U U-^j 


2 - [[4 - Chloro - 6 - (ethylamino) - s - triazine - 2 - yl] amino] - 2 - 
methyl propionitrile 

o*lL*>i* Oijklj* — ( 1 *. jjjJS - i J] - Y 

* ^ [ JJUaI [ Jj — V —. 

• Bl&d^x jjb £j i i-ii U UHI ^jhuS/ij 

Cjlij a_i 1 i.-Olf ^_>tuLA^.J1 a-ajLZa t t^JI O i « ij 

J * I ^JjJ J (JjaJuLiojj £ jlc. j — £ J jj I (J qx\A 1U1 

^.a Jy-aj1 i LJI t \ 1x1 Jb. ^.^li 11 aJjjIs l JJJ* aJL^ 

* <-J jlll *i A (ji Ajaltii ^lil lail^j J,JI j-Jl 

SjjJI <!*■>* ^ <5^^ ,X - AJ . ■■ (JLa-O-U/I (J*Ca .1 J 

(jit; U5 JjtltJI (jle. LC lj\'i oljjj U.>^ cAj^ 

6 ^* <A iA*iJ — cA*®^ IxIjA. 4a jt_l_* ^ Q1--X i-l JIaaXm*! 



Safety ^^ ^^ ,t -?x^ — ^-JLaJI 

iuLjl_if <JLilaILljjL j-l^U j^jjJI £j-a (^jII ) margin 

ij_$J ( J jh^-U I oljjUJ 4 _ii ^_La--» l^ iuLi^JI 

Qjk 4-JLc 4-a.jJJ 4 j^uW~> ^jiLuo jy*S' 1 1 aJL^JI ^ <SJb ^ 

: Prometon u>— £ 

- ' J-A 

6 -CH 3 



2:4- bis (isoPropylamino) - 6 - methoxy - s - triazine 

• ■ ■ • ji Li* 

Primatol (J^ L*.*^ >iul 1 lo^J ^j L =^j 1 ! *j-uV lj 


JjUj — lJjJ Ja» will J) l lA.n 1 JlA La^ ^cjA '{Jjj v * A J)Jj ^ H j 

1 jVi S^aaJII L> !LiLt.-x.ll ^j-qjljj 4-iijpJI (j*u U^H i-Ajlit 

Ciljj-ls J 1 £^JjLoJ-ujJi £_* U,>b-ajjjJl -ia.lfv-> Ludltj _ fid 1 jj < Uj.jmll J^- 

^JJL, Jjjj ^.g.iu.1 * J>xSG (£ Jla ^jli ul>l>.a jl j*. J jp-£*J I 

Jo-La. jJ I—a m i 4 ^51-Jl 6_^j f G SjJlS ^*1 I_ c& S^ajJ! II 

£-* cr^ Jj^l f- 4 £-* 

♦ UA£. U-OJJ (jljjVI (jlc A ..m A MI Li (jZu i '. u *K aJLiJUla 


\o-\ _ 



: Prometryn 

IaS jA ^J^JI f-M<V I 

5-CH^ 


N N 


CM 3 


CH NH 


A n ^ 


V NH CH / 


CH 


CH, 


/ 


A 


CH, 


'3 ~ 3 

Prometryn cJA 

2 : 4 - bis (iso Propylamino) - 6 - (methylthio) - s - triazine 
— ( ) — ^ — ( ~ i : V 

• JaLI* 


Gesagard ^ ^ la. Ia u t ^ ^a l^S' * ° L«- o 3 

oUVjJI ^ Caparol JjjLK ^-a-^u La£ -L^jVI (jj-iJIj kw* 4 c U i i'. i 

* AjSLijaVI Sajxji! 


Ia m- v 1 1 <La j Ul L ~ ~ 4.1 Li. m n Jiu^ j j-d I J.fta'i t-u i ^ 

■ A — * J < Vu 1 ^J-aj»,j 01 ufl * I Cj-^d I I 

(J A I IIJ LaIaj — 4_a.), iL-uJtl { _^jV l ts^J (JjjuaA-IJ LLJs V [ 

cs -i f L^jJI I -Iaj ^yla. jl jlijjVl ^ i I lM 


_=k>I CjLaj _£"* 1 ^ ^ ij-* (jUfl i 1 ^aj La 

^IjLijVf J-*-> t (j-® dx)uL=J I 1 Jj5 (J-ajlajuiJjJ IVISMA 

A 4_^aaj jjJLjuj A_1_a LU1 6 J-A (jli ia^JcL^Jl 1—l I Aaajj £-a 

1 q a ' ^ t u Ii A_t^iL^k. Li ii*% If ^ i^wijc, ^y. l P - La^-i-i u 

♦ Ijjii* JU. :^ L f 


\oV _ 



: Propazine *,j M_, ^ 0 
— ' (S^. ^ J -4 jkJ-uVlj u-u£jlll 

.ci .. 



Propoz’tne L- 


2 - Chloro - 4 : 6 - bis (isopropylamino) - s - triazine 
u£j^J* - ( ^ — Y 

* JjLaIa 

CiLVjJI ^ Milogard <] ^jUxll ^Vlj 

^ i Gesamil J-n m^ t ,-c^i\j ^ 3 jl^..JII 

♦ jS/ J jj-id 1 

1 *Lu^kJ| (^Jui [ Aji j iLi (J La O i - tiV 1 £-»Gii J 

6^j — ( Sorghum ^jj^JI ) Sj j—II jljjVI 

jjl <sx-d-Jj ^ f i Vl — 4-e. ji tj^- 3 h*f 

^ 1 ^ ia-i^xJ i A.1 I h I ■■v 11 <J ^ij k 1 i j iaJ 1 1 JI 1 I ^jLj ^LjljjI 

{jC. hi LL j! L^jla <ULxh kll *-i *i -LijJ V (j I Jaj-ju ^a. 

* i 11 ErO I i 4 j jJa v Jw jJj f A ‘V . i t.i <4 J-A L*d 1 oJlAj (ji- ' 


_ \ch _ 




: Simazine _ V 

— • o^ i.Ji I. J u J1 < 1 j^ J| ^u\’| 

Cl 



ch 3 ch 2 nh ^-nh-ch 2 ch 3 

Simozine v— '^j\sr' 

2 - Chloro - 4 : 6 bis (etbylamino) - s - triazine 

_ ( jIl/i JjUuI ) (jll— £ _ _ V 

• JSL^ 

i Gesatop li m» . jj* ^ >jl * *... 11 11 -w < Vi j 

ajSjj^vI cjGV ji! (ji Ujm — JitujVI jj-JLli iikiaj 

y* .'-I-'.* Jjl j-* j Princep 

• jli! jiuL-uj- Ojlii ^ i ' iij ijUu 1 r _ j-~’ • ■ - ^LIjllI 

• ^Vl >-iL_^l ^ JLjJl I > ? A Ja. wl>fl J (I u> VI 

4oJj Tk 11 <ajI Zi J—f-S 1 - r. j . i i jj i JajJLi^i 1 j 

£-* 4 \» 1 ^ ^-u LjL j,^. ^ — Sjlil 4 i A t jjL j 

Cal jjlj j ^ (^J j 1 - au j .^ J I j j j L ~ ^ jjj Jlj^-Vl J£ (J-®J ^ 1J J-II tlr 1 

Ju^UlI <\a J_l£, £^jL*-UuuJI J* l na) j lZ_i <_pj 1 <jL-l I t n -k (j 

ji * ■ * [g\ 1 (| ' * J « w “ » n i ^I>Ji I {J »4 4 m LaJl I {jjk I — ij>Ui 1 — 

_ .- J* * 7 u <_p.il J-Ja^L*JJj — i L! ^ 

Jj _ C.J i .■ H ■ * ^jjd LjV 5 — Jf-i-i-u')} i _ i — 

^J Llil 1 J 1 i j \ .v.ij.ij 1 J * a j ^u-> \-c£ * lil 1 (3-11 .!■*• 

J L . ,\ i J 1 ♦» -l^ ^M J^L-a^a - Jj.Ij.lJ I J ^A-i J *lJUil l V—sJ-jJI 

^jLc I jjJI (Ja jL» -jUwC^I 1 jjj 





jU-1 mil (jj ££j>1 _U^l J-iX- l Ua ,» S[ LkAj’l (J ■ «J I nj J * * t « '“.-11 


Lin l^j < lV u.>J I 


: Terbntryn jjjj wjjjS _ A 

yL j-t |dyl 


ch 5 ch 2 


l\IH 



CH 


NH C-CH 
3 


\ - 3 
CH- 


Terbutryn 

2 - (tert. Butylamino) - 4 - (ethylamino) - 6 - (methylthio)-s-triazine 

l_L ' ' - j *) — ^ ■— ( j 1 (Jj L*j I) — t — ( lii L [j. Li ) — T 

• JiUl* 

Igran LjLao ^4-J^S-ljJ i j 

1 Uj (-La a < J a i k 1 Li.tj.-V Jj-XA 

£j_l aJ l a a m ii f *,) La^ I ^ £l-*Jl1 I 

-la j-vIaJ ^UmjSH (3^ J JuU^JLil 1 (J aJU i nj j J J-Jlu 1 1 JjjJI 

- AjjJj A t.1 In 1 1 _J ii-i> 11 ^.U,l j iJV L» 1^) t ^a flj I Ax, Uj 

jjU Jj— k si-A I ofjjLi U^Jix _ jl jl 

a— i ^jT. (jiijLiitoJI dj IjLij ' V y i d>i-2_}j Aj_j j,\ I 

* A-1a jJ Jill <5jL»Vl ^j-icv*0 



: Metribuzen ^ 

— * ^ J-* p-VI 


S CH, 



4 - Amino - 6 - tert. butyl - 3 - (methylthio-) - as - triazine~5(4H) one 
_ ( “ J L ** (J-J 1 ' >A ) V __. JM ti (J-l ^ ^ 

* Uj' 1 ( Ai “ ^ ) ° — 

IH 

Lexone j'ficac 01* (_g jl^Ti]1 ^ t-iiS/ 1 U l 

a^jL_l* ^ LSj^j-* Lrw j^jJo I 1 \ i lii l J \XA j 

^JaUaJI L*I J^ci ^j- 9 jj il 11Q II CjI jj <jJ-l^jJ| \ cark 11 

* LS JjiJI 

^iuL-L=wJI AoJjjaJ! (^iuLii^JI <^jLLa <jJLi i*■ li^ ^g_lal La5^ 

LHiV 1 I j-i-ii [ 1 j. 1 1—a 11 j^_a ( (JJ1 f-\ i ) >ja*11 

6 jyJ-illi ^f J aj I W 1 tiiljj (Jj *^ LaJL 1 ^j-*. jA.1 J*lc 

* 4_ixLxjI | (J \ts\ LaJM ^_Lc. »j 11 


( C ^L^I __ \\ f) 


_ n\ _ 



: Cyprazine jjjjljjjw _ \ * 

— • <j-^i j-* dtf^$j L« f-k-V! 

Cl 


N 



N 


C^ N 


CH — NH 


A n /A 


‘NH. CH 


/ 


CH^ 


\ 


CH, 


A 


CH- 


Cyprazine v.—,—£ *> 

2 - Chloro - 4 - (iso-propylamino) - 6 - (cyclopropylamino) - 3-triazine 

Outfox • J^UIa >* - ( 
Outfox aj is -)~' ^ f—yi ^ i 


iu i ■ 7l 1 n> M I ■ L Li 




OAXti 




A, > lj-~>-> 1 ( A_J^J 1 L> IuLi^J! AsAjUi S^jJI ^ I A A I 

* 


dLljj Laj-al ^_a IUAUI ^_Lc. ■ uA 1 I lIa j-iUt (jl *. j 

J-jJLi A_jV £i-l<Jj - ^-*-*4 ^ (_yll J& IA * A 1 (J^lo (J l JjJl 

(£ j — a I CjV LasTm.^ I J_ui,I 1 — Laj-a_I ^_fi IkAJIj NjcA AjljjaJ. I 



^ab^loE^J ^ UjlsJ i 


0 ) 1^41 (jjsLltma] 

OULU! J—=. I a 

<aj—ju : ifjt 

i»« 

* olt UAfil CiULllI (^<a 1 i o.i.a 1 * LuL 
* cjllLxll! J^Ju ciIjjjII J15Ij| ‘ lilli 





£]|jJuJU 

CiULuJ! Ji*|j 


: iaj_JLa : y Jy 

#-1j 1 jj-ic. JjjLij (jioLtLjiJI .ii i* ^ ^^ ^ I Cr* 

£j1 {jjz, d JjV (_^1 il’ Li LlI i l A^-k.i^xJ I (J-i-lj 4?. .4 vlo J p-ljl [jA <l 1 Ju^Lfi 4Jli_iIij 

^ L i ..\,l [ j A > n *> V I a j—A ^J 1 (J — xJ lIj Lii i ^J-rv 1 j u J l (J-a. J_i 

A 1 A i Nf J1 ill j J p ^ l-i i I Lfl-'l.U 4-C. ^ >J > 4 1 1 A^jLlil 

L^j jJj i—4.ii" 11 cj L> 1 a ii 1 *.— ITuz^j wiij i j_A ^_Lc.j ( 4. i . [5C 

J ‘. 1 1. I ^3 1 » *-H ft 1 (j-Lc. 

Lai di Lj Llil Jiv! J 1 Cjla.wU.1 yl J i-S-H-J, I L>aj 

I-fl-ua L- rC - a . I ^JLs CiLli -lM {Jr (j*! L£ ’ ^ jl ^ 

j^iJI j i cjL iK^llI jLaAI jl cjIjjUI oL5_ijhlu jlij-L (_j£. 4^L SpliSL 
4_j I La£ „ <J v 1 1 L U_l I 4_ij^J I ^ Ij >.u ^_jJ I O Lj LdJ i^oJLt^JI 

4 4 I a * “w 11 1 [ di [ Ju.il I !jJJ! 1 * ‘i Q l ^^0 J-J I (jLsi LliV l^Jl L_j-a_*-l 


: CaiJ-ixall CiLiLl!! (jrfSiLualal I LuLj 

^_>-o 11 r-w a VI « N 

(j-a 4—SjjJj 4 fl i U j ^ L-» Vi CiLjI ljJ I u A,i j ^Ijjl £j1 i—4 j j—*-l I {ja 

aj-Aj — <ajlh fl'ili [ jjj. 1 ! J | ^Vo. £ju-i^ j! J£.1 (jJ-C. (_£jj-=C j 1 J^-Xj J i -*^ 1 1 

4^ * ^ j m 4 g i t-s i jS 1l I * A i ' a ' 1 a a ^-i'v I J_i jJ, 1 4_i_a^ ' A ~ > 

^- ' -IqJ L J ( 4 u.ii fl‘ijJ ( JJ 17 I ( ^\a 4_| J fl jIjjl) (J-^- (S j' 1 ^ L> A 

_ J_i_ii, I ^ajju La 4^a5i 1 — Ls^_lj JjjJL Li jfc . a i u 11 1 4_3 .jJ Lq 

. i h I tJ-Lxj Surf3.ctD.nt 1 > ^ !-> * n a U >»1 5jLa is J) * ^ ^ t i ^ La 






LT 4 UJ^- 1 Cp-h ' A -^=» jii ^1 ii!ij ^j-L — A_^oJu ja5Lj! J_kUl 

— \ - <& ^ j l ^ Jl jIa^J) L^..j->Li ^^jJI jjij.tJg.ilI AiiLj 

- : yJtJI Jl^Lil 


<-r* 




J—^.Ij ( _ s -i I 01 J- v - d I L^fLI-^J jj-IrJJ ^ Jj ^ -1 l ( "\ ) (Jixli 

‘ AjjLoJI jIjj\M 

4 _uiaJ jljjjJ J5xajja£_jf O 1 5 : 1 a < t-iUj till-i-A Jo_aj>Lij 

u-ll I ^^.jJXa 4 jLtj J ^i -I J-t 5 t j 1 <J 2 j La_iia 

J£jj jj£J 1 C-i Lg-ila JSl £. A »jJ 1 AS_lLj»i * j ji jxL-lJ l (_jJl IJ i4.1j j cti \ i 1 

*LJJ j LjjXl uJ^j jj-ajil (_yi jLjjll 1 —a». L&jiSI ^ p i ) 4 —j-jU5 
*1—II ^ jLjail I—^ Uji£l j— a jji jj-LJI I—aIxj ( hydrophobic 
^Ul ) a- Ji-U 0 , 1 1 cJj^ jli 1 Jl -fiJ * hydrophilic 

J5i.m j tStJ I ^ a , .7. 4.5a 1 q j [j ; -i I Aj*J Li Ajjj -uo i \ t ( f- U. I ^9 ujjiJj 

AjJ 111 [ Cj 1 9 t i n 11 joa Jjjjli j l £oJaaa*ua Lfl_i Li At l lra.1 ( & J-A I ji j 

4■>_'■ in5 1 1 jiC. Lti* JV.I I C_> I J v 4 aa j li »fU j j-4 ^ „m5v « J I j * I <L1 jJg.i J 

i ( L^9 4_jjal HaV ) j^Jj-i^Jl ^OJUI 4 jg la j I jl-^-1 & jooS <i jfl iu <Lyj 

6e^U L^jj-iill a3oL Jl — nw I ^ ojjI JIa 4_j JJ uo Ipilj 

L*ti r^J I , Li ll 4 jglciJ II 4 , ixq LaJ I (jl^ 1 I j-4 ^J-Cj j jl ja.L.i I 1 
4 —LiLi Jjl-i. jot 4 a-c»l-uxit I ^-Ll 4 ajlalJ! jl j jV I 5 j JJ 4 a.jj 

* jljjVl j^JIj Jla5jj£I| 


uv ^ 




( ^ 1 A - 1 - Vi A5x l*■!- ' l Lj-i-i-j JjLJI (JfuJLJIj 

CibLJl ^-leu-ul-jj La^-i-r-> 1-na la I ^xj La.iJ.Ic. (q) ^_JqJ ^>-xX jb^xlj 

j—&j ) c . n n . 1 1 ji LMiJl (Jjk-lj AjL^jJI ) L/u 1 

plasmodesmata LiLij^ij^j^Liif ^_s^ia j^c. • ( L^LzJI 4-xaJI cjLj^5LL! 

^3fj-ia (jC. ( LiLaJI 4-xaJ! ^-XX J-A j ) Cu-ti^Lj j-XjV I ^j-ll ji 

A - fi J I A-j | CjiljLuoi^ll 1 -a. »—ji_xC (j-Aj * Ao^JjwJI j_AoJl 

A-axJI Lj^LaJl jJjx-lj aJ j(1 uii 4jLjJq ^La. \ ^ LT 8 ^ J-Uai, I 

J—f^JJ^ JJ-^J — UjJ^^lj — U^fl Jlj^Sfl 

dUljiJI j u>y I j 2:4—D Jl Lxi-u j-^V I u^- ^ 

^ixii-Ju ~x.l1 l2j 1 J U4 1 j, xj^ 1 j 4 Iaojuu 11 ^Jjja £jX. (_J->..Jlj 

* J^dw J^- 

j—JL iA (g\ (jL-xxill SjLj ^ix. 6 j La. (j~\ dL! j fLIjj 

(j Li I J „ j j j — Lxxx 1 a 1 ^y-lr. ^yj lli L JX Luajjl. u (Jj Llli I ^tJau-u ^X-A Cf^ 5 

A_u Lii i I ^ J In * it 1 \ L* i ^y-ix. ^ J l 1 -^.Inxdn 4_xl La-il I JI ! 

^ -x i-uui li (J i U~xj (JjJLa^-ll i> Ji-A Ll^~xj a 1 Juj^j <_i lUS 11 ^J-xlLxI Lj 

-^.11 11 A..x xln fl 1 ( <j_t-calAj| ^J_s 1 _LjlLj jl Jj ^ ^ Lc. JX. Lvxti Laa iJjjl 11 

SjLlLfl [JlA ^y_Lc.j < _JSLu jf 11 4jbia ^y-S A ' l ofl! i ^ax. jl j; ailj 

AjjJaJ-ll CilvU-A aJJ cilxcu ^ ( ( Li-a. U-lij aJ L*dJ 1 Sjlll ) 6 ^piLiii Aj.1 J, 1 

Sj-illif jl A1 111 1 jl^ll fijAA U<C * Jj-JLl 1 j_A A iAi->j S J Lj ^_lc. 

A.n U fl 11 j A-y, i Ui 11 OI j uxl! 1 \a ^yAi laj La lIj L_ Lc. (J—a-*-j 

c-i>Lxa.V ( ^jlx Cj J-ajX I fjl Aajl i~La.V 1 A xajuJ I i \a 1 

* Cj Lj LjjJ l aLu^u! jj J-xj-U jj^>LxxxJUil 

OI J-xxl 1 (_y £a Lx^-o a 1 SjLj (jp^ LaSl 

I4 -^-*x fl * > Q-ca L»-oJ_a V f A \ L aX J- U SLI — (jrA (Jf-^ j> J jV i A 1-T -L u i J-J 

Jj_*-A Ai^jJ jAjJf JjJLaJl idJ j 0 yixj — AjjLj£ AxLlX Lfjl 

CjLa.jJ 6 j- Sjl ‘Aa. j J 4£- Lualj ( ^j-ca Ll^xa V t ) A j I a a I I &J-* 


Ajj 1 \~La-V 1 Axa.. 


-A (j-1^ J ' ^xj J 'V jl Ajjl* 


\ *\A - 



1 l L » “i * 1 IJ 1 Cs_J ^ij I Cj 1 wU-IaJJ 

£— fl w >^ ^ i j-A (J f- 1» n'l i i a (Js I ^ La^a i a I ^JJ Ci till 1 

(3^VI lUi-j i ^u -u^ucll ujJoj La i j-A jj ai^ijjbJI 

I J-iA^ Cj Li Lli I JJ qAuj I AIoauJ^J (j*a( irVl i mb* Y 

/> — 1 jj J^aj 1 yl Lt-cj l^jjJ I 0*1 u jilj * Aj^jJI ^j-a Cj 1 UA-t-n. (j-A 


I J-3. Ax. J ^.uJ ( ^j-ijLft Uiij ^jjjj_Uj-A (Ji* ) tH I JLa-JI 1 • i 

^1 L -. A5t * | j—=W ( Jj>^-aI J 1 ^ (Ji* ) (JjJr-** ^ CjI ja - J.a 

i 

(_y ^ - ' t J ) J CjLuJI 4-ij_l_l J j.-j-'^.-A JlA-J LuIJLLa (J^xi-aj ( ) CjI JUmJLI 

• a 4nL^. s-a 1 4jLLaj I ^ ^ cjLHI jJ j-i_i ^i4 = D I 

i ^_ijJa £j£l jjJ-y li Cj 1 .. U - i - n . jbIajj 


L 


1 (Jf- 


J * C - JJ 


,.\1 'A > J fl I ( 


J-i-=o (j^-rv AmJj I % I i _J J^=j! JLSH'V! (J ft 1 »J i-^ulai^Ljj-^jV 1 ^j-Uj 

Jjall (_J LiXj I ^.J 11 j,ii.i I |l* j * i_ 11 *Li£, jl 

I Jaj^piJJ^ * l. xs 1 -^-1 i^ Cssparian strip 
^jliJl jj^JI ^-a a water-tight barrier *UI hl^S j* 

AjjLc.jJI jvj^JI AjaU t-A /^Cr S^rCiill J-J V1 ) A. \.ijk 1 JlI I 5 


—. ; ^LlII jJSLcJI ^-a. j j-j-j LaS dJjj 



^ L^, ^ (jj (j&j jk}) <y / ^ * 




j 


( V ) Jti 


* jj qt 1 ( A km 1 C>1 ~ i 1-1 t (j-=» l. 




J-l ^ 1 ^ -l 1 ^ J ' (J J^*q-1 I ij a i t a. 3 d ix w^ l > * urn 1 1 ,^-aj-ia 1.AJ. U 

1- J -i ^ jl a^iiill j| S j-Jldl L^-Ll ^.j^LyijjjJl ^Jl dlij Jjcj 

J-*J^ ^ <j-* • ^--IM^i- j-^-i C5^-*^ ^-jVj jjjjjJ) (Ji^l J JjoI I 

^ jJ 1 (J^-l-A /j-A itLij^y f-l-^JJI ^jJt Ij-lA/lj A_Jj LC. jjj jkj^^kjl ^Vu 

0 -‘ ^ ^ (^-Hj C^-J C5^ Sf-° J 1 

(J ' V j C » I. H ^i XAj AdlJ | ^ajjJq A a g.lj J-A C-XJLxi^> U Ull dUL-U^lj J-J-iV J j^jJoj 

j»-> Lij_J_k_u iiC A_Ljdil (_ J Ac. 0 jjj-a tlxj Aj j-l-A-1j jJa 1) <AJ IA <JJwqj quit 1 

' »_ i ii % 11 Aac-jI q v-a! 1 f jA.qj dUj qj*-J 

tJ^-A. aJ j_i. J ^_a 1 jq ^ a dil q l it 1 <jluuiJ U l (> CT^-J 


1—* ^lj ir* u-* da ^ ^ I jjq-aJI 

££ l qq-~ ^ll [ j-' > 1"v M q \ it a j 1 *. X I f j A ti 11 U i 1 S j; A.J 1 


CiVLaJl jk ^ a .4 (j-*J * Ali^lq ^1 jJjuci-J CjLAll jjq^x J^LA. 4lLi i n jj^LJ I 

4_ic.j1 J2^-A ^Lc. 1 ^ S jJt. j Li A 1 <Ji I oiq 1 i./iJJ _p~u JLJalil uj.- u 

Jeia iui yji *ujji j^a. juuvi J r 1 ^! t* ^Ji j 1 ^ t* 

(J ^ 1 q jj j ^.i L> a 1 t^T\ n [ i ol q ^ it 1 Jj^-qi 1 j_a ^1^-j * jLja ' a jl 
( _ r ic.j # pLJJI jAJq ^jJl I^JjjAj (2^ (J-=^lj-o-i a.j^.^1 »_ 1 K^t % II 

jjJ^JI tj. cx l. a j; ! 1 a J ^ J-l^ (jti JI J—VI 


Jl J J-'kJ 


!l ( 


Jli L^r-J 


» -I ( | j_LC- t * 1 . A \ » ■-* 3 | J tjlij \ il .a . i 1 Cil q* ; a 

* jiUaV I (s ^‘ V jT 


: jL5.u,ull AIsxuIaj ^aLt^wSfl — V 

1-U3ji-->.\ _ di In Ll i-11 tj MJ tJ ^ ^LaJ-aJf ^T 4 du -l- i l 

tj^=k [ *<~a 1 rt f £jA la^f ^jiuLii^Jl Cil , U 4 ft —■ di 1 jJ Lii 1 (2j^ ^ I U 

tj-alaJJ AqjjqJl diljqtj ^>1 dUj ^ j j^u l I J-*-tlj * jjJ-aJl 

j-&*\ — Aj jlll Aj j' jr. ^pJI „ (EPTC) ^ I qj-^t I t> Aj^ 

Al j.ai.‘> I jJjj ^j-ll (J (2> ^ fl J * • <il ^ d£l (J ^ J — ^ 

^[cl AllHil <*i U t2>^ 1 ,j ur^ Uj^j * I Iq-A 


N Y * 



.J J-C. <jjl \ 1 A ' on 11 jLgJal ^0 L a^ A ^LaLc. «-*£ fclull Wfc . i A 1 

4 ^iuULaJI Q I L.W l A (j- 4 


_ : aUUll JAIa oluU JLSSil : L11U 

_ , tlibLuJf ^J__2k. I J Igjlau I J_in CiLu it I I J.4J J tdllA 

I J - -Aj _ ^J-Aciil <jb jill (J *Aaj j^aJ [ cJj-ijJ .1 

Jil-k (^>x1 ^y-ll Aa_U* JUliVl J-* 

Ij —aj — Ly—kJt ^aj ^1 JojIjjJI 

. Symplast iHui j a \ m 11 ^auu 

J-fl-fl Cj Ia 1-llJ I (J-=k-! J Cii J-liI, 1 A^LLuA (_£ jJl LUI JiA^U! Laa-u 
I i!La . tn j jj J a J[ J^LA. u oa.a.a £ _ j aJ(j frill ijJi ^jLijjJl J i A*t t I Cjt JlJ. i II 

(Ja-*a j-Aj AajI ^I I ujliljii l i j 4 a j lA. i I jJtJIj r_i a?i ^-11 IaM-L ^AjlaJ! 

• AjuUJI ^Apoplast <^11 p>*JI 
: ( ?! -Ji t ) jiumMyA'itill JiLk JlSliVI — \ 

Jl-JLuVf J >^a" ^^aJIj I—iIaLjaJI Jjljjl I CjIoaaI I 

pi 1 1 ^jjljjVl (_r^ 1 Jr* xii 11 {^-S^ta Q* 1 ^ 1 <6 11 * U -1 CuiijluLLuJl jJ^Law 

(Sj —^ Jl <4^ u* 1 JlA ^Jj&aaaj * ^pjjjJxll (J.J; A*iiI 4 a 1 a r. A -k jVt 

_i. J21S jl 5 <■ pi_ -Jil ^Jf J_ C5 l a . ( Plasmodesmat? 

t _ 5 ^- Csilnl ^1 j oLlil (JIjuuI ^1 a fl y~\ <1 AjJj^I A ^u‘ it A^jIa 
O l v 1 acl a n~ m.A 1 j.*\ i uJ l \ 4 1Q ^kfii jaa ^aJ 1 CjIlU-xII A J-& 

CjUj ^ J^ll! ujVjjla 1 _ j aaa 31 c_ajjjJ.Ij — A y j .M ^)l 1 J-alil 

c<p II J-ualJ ^-v^J l (ji J-jfi jljjVI AaaIIII ^ 

cj^Jl Lf^J J A- k~L ^ ^pJI ^Uj—wJI ( T *^ l l 

♦ jjl^Jl ^yi Aa^IiII ^laSI! I ^ATi j 

^' ■ » 1 1 j) Aj I A 5 i a t c-1-- ^ (1 1 [J^ ■ ~v j L ^u V 1 

l , f -y 

_ \v\ _ 



A-*iUI ajill *La ^1 ^J^wlJ * JjiaJU ^ 11 ~<! 

»J-- > ! LA " ^ (^Jr 3 - 1 J-l* ^L=Ji L* “ 'i I Ls.H:Ji jij_=^vl J-S ^ a *11 1 

uV ^Ijj - jiuJI lift jll LV.JI Jl jLuAi J^nll 

cJ^L^j— A—Li I IJ—.—i. ioA^u j I j_LL ilxl J j lJ*A I , J i "i a ~ i | L^Ll .Uj 

* jS--II 

J—>ua ^jli Aa_^. CjLJ-a L LajJ j_aj^LJI j p L .. ~vi 11 JjV Ijajj 

<iUj (J-C. i- ft 3 - L> fl . i ^J-ij La ;] i In aaLx. A l aju j H (jZ Jl-11 (^IjLlIzJI 

4 a vj . h 11 J^-Sj_L ^j£. (Jill I J «_I Li It V I 

A-^j^-i^j)-l i JjjSM (J-* La^u 2 ! 4 - "D il J ila.J JLJj 

ijJK £^-<-ui bj iLi.<rtJ 1 OLj Lil! Jlla JUljJ t tli Lilli .I>l ^1 o 

(j-a, aJ Lii I Ax. j^u (j J J j>-a- * JI ^ A^uU l tl J Sj u£ll Lilli (J-l l wi aJLjIjI 

Ale. j^u (j I Lfi 4 Ax. Llxi j ^—u \ ♦ * -Lulu jll 1 ^Jk jji^JI Jl oUjVI 

j Lui . 1 I (ji-La-S-if La_i jl AjjJu S._La i^jo. (_£ j ja pj ^ylll <Jj Li Lll 1 (J_l!j 

J Li J'-^\ jU; V j" J 1j3 \.jJ« *tUII Jib Aic^ « 

Ji Ajli tli la Lit I Ljlu Jj,j\ Jajaj Jl ^jaJ I Jx Ala, A-LsJ-j £-uij 

J-C. Aiaiin 0 Li C*JLalaj J Laa ^ J—ul O Lilli J^ Jl L * * aJUjujI 

^iiQ 1 (j-A J~A_> P 1-1 J^l-=t Cj 1 J \ Jl( JUlil OV l^’^J * 1 Lj lx- 

(_y-^L (j-ll ^j-lLl JLull <_iLx (>a jljjVI ^ uj^l p-lllii 

^_jLc, AjjL^_=JI Lt-i(! difj-u-A ^xiLxi (jli ia^Jj tiiLll 1 

£j_a p l^_=k.V j I A 1 a 5 j_u^ (Jli Lla*^ (J IHi ( <LiJx t —^^>1 S I O ^ 1 1 — a —1 1 

lia-L^ CjLllI lift l*jl Lijll 1 ^li tii C.J ^- a - * -I 1 cliLill 

JL*_j ^li 1 * A_ulajV l pl^j_=tVI 6 La (_yj ^^j-uJi (^-A u L - a< 

pI^JJI JiLl jmV I ^,1 La 5 ' ^^iJl aj-^ ^Lj tiiLlll iJ-a 5 L 
^a 5 p( -jiiy I J Jaii jl ^Lj-L lJjJ. j^MJill ^ tiiLlll £-l< t >ja 1 uU. ^L-L 

A.I, UOjV 1 0-^1 p[jta.Vl (JUl *L J Lj >1 1 Cj 1 i j - j l I (Jl A ■" m l ^jlfl I JsJj * 

SjLJJ oV I—^Jl ^La ^ 3 ^>^l {^J t£ J J^ aj-ojll (jiul—loJl ^wA 
^JLJI J_^jll 1 I La fj\ i r -\ ] - Ui . i 4 LLx li 0 v^l 1 i Jl L 5 Jij I 


« WY - 



JliUl A_xl c j^VI Jjj < _ y -li <_£J JJ ^ JajlTo.JI 1 

^jli I . L- ,- fl [ j • j-4wxll CjLuJI I OA ^jA Ajjua jVI LJ-II J-laII 

A-ii L_»J f l t (j-* aJLJI J* J-A ^J1 wi-iJ ( 1 ^ l j5Li £-4 A. 1 i 1 g 1 1 Ar j«l 11 

lJ-aI—UL JkA 1 -1 1 vJli LUl Jlji (Jax-ujj aUjlII A£^jJ( Sda^lj Sjjl 

4-AA Ajiijj.il jJI I f-1 jj=w^/ I ^JX« ^y-Lc. <j-- AjJ LjiJ, 1 1 Lui a.L_tij 


* J 



^pjl Cf -A u LjL1^ 1 CjI 1 4 . 


_ \ V? 



L—fLLw-u I ja 1 tf-l—ll ,3-ijia (j-w-3-1 dLL-uJj ^>jJ_a-J| 4-Ui iil J-J H-tH 

I * La ^ LaJ £a ^Lc. 1 jjJI ■ L« ^fc_k U-l-ujAj| Lj^L^ (jf^^ iJ-LbiJ LgJi 1 V ->■ t fl 

<5^1 if*** , 1 > J-1I jJjjJa-llj * L^jlII (j-a. A 1, /-1~UA A AjjIjjL ci lln ^-a Laj 

jJ-aJ! JXL ddj^j < ^ i j- t i -kl l LXL ^J^LL ^a Cls Lu J, I isJJk J-flau 

Cl I awl I t) jil £ -1 I j-& (_y-Lc-J _>^ Lo^a!>1£ j A-ijliJI 

A- o ku oaJ I SjjJajj Cul5k jJj ^Xrv. — LjjjJI j-i^C, Luj^k jij I 

.. —!.■£>! 1 CiLiUI ^Lc.*! jjJI Ax-^^juJ JL* uaj j Sj ^lil ^uUJ CiLulLI 

j-Jzi-i K J A.i a_l iJl o JjJj ji 1 1 Q1 J_i.ll 1 .i j_A JH " 11 ! juS j 1 

* 4-ksk j*±£- L$jV LflJ^iL-L ^A-i ^ylJ I cj-CoJ! A-iCjl 

— 1 La-4 Ci^L* auaiJI^ Csj-uMj^j^I JiLL J Lilly) _ Y 

JiLx lIiIjLjJI Jif-J JJajjm Ciluj-iil ( jAj ; jjl Aa-^jJ 

^pjLijiaJ | ^A J_a* I ^J JflTu > J-3-Sf I jJ I — Lla Cjjuu^LiajjuJ I j 

Chloramben jj-LLlI aii JliU (j-U-j _ O^j^aAl 

^j^la ^C. LuiLuil tJflA i 'i La.1 U Cja ti.fi 1 1 J^U. Llu Iaa( ^J-fl lu 

JM L JSIaj J j^IvaS' l a^.jj Cjj-u2)Lj jj^V I 

mil jjLkU l* oLpJl *1 j^ p i J£ <ji j AiiiaJi ^j-aj 

^ f i (jAjj-kJt 1 ^A AjLfl <Ja jla j-a-A JIjLL jAJk fr l J v Ul jl cj-lI^JI <XC. j l 

aJojujiIjj (JJj^jlJI jl ^ Lx Ll! (^jjJo jjJl c-uioJl ^jJq <j-a w U xl 1 ^ Aj j 

.,, t (_^ I LiX^J .Inj. gj 11 [J^L-clAaVI jl (^jLlJI jL. j i ~ I 

* ^Lu^al A_La j^b-j La v_i^LL a_ > -xl I jLi-ii 

^ : ii^iisJl /jAj CiliLuii I J>LL Jliu^l — t 

^aJaj-uJ I LajjjH jji A aA a La 11J AjoLlLH joe- Cj Li^ jl I C^a 

J t , U j L> jiLl l oULo.ll J^LL cjLaIII ^ ULLla 

6 ^J (J -2 CjLuJI (J ^LaI 1 6 ^ ^ JLUI 

^o~. k ^SLlj LaLJ <i j^jla Jk-ii lIiLuJI JL.I j Lg^J L^J Lfla-il j aI^IA 
I_JU j * a. j Ll l l 0 UL 0 J.I JML cjUjJI J^Lla L' 4 



1 * A^jUf *—2 I <_u m 1 ( A_iXjl (JLijjS LflJ ■ Ja a V 

Ax. j j i rafl -U A L ^- n f jjj (_wr-il->i.i <sj Ajjl L&JJ j^_i5L1 I I 

(jJl LS^ I jlj jljjVl (jJI J^ 1 (jp^ 

ul jjjujI — Ajj-L=JI (jJLJ oULUI (JXA. A-lLiJl 6 j-A ^3_> LflJlijjl (J^j 

^ LuJI LJaIj <J lTk\ ^ yl i_jljll 2 : 4 - D 

• AjloAj jj_iSL11 lfL» ^aj A-jjJjJI <jiili L .u . 11 iJM^. 


- Wo _ 




I ^ I <Uj LjLLVI I 

- Ua_JL. : 

• <jj I “\ V 1 <,i *, t n I 1 < ijul a 1 | i i iV I t UlL 

* A»J J l. i7t -%. V i 4 14.i.n 1 i 'Lxjj JjAaj ^j-3 oLilif j j Ji ! UILi 

• AjjUikVI aajj ^ ^jj- 1 1 jjj : Laulj 

* AjjLaj^wS 1 ! Aj^i.u 11 JlJjLa-1 A _ \ i \ 1 • LuLflLs> 





y\ 4uu,oJl 

OfbUXd ij& 

k i*xu, la : 

Selectivity j\ Selective toxicity ^jLi^VI 

jy*=> {y i£\ jl ) tiljilSJI j\ j^VI yiij 

* (jjlill I aa ^ L^lll c^j^-VI jl j-^VI (jj J ( 5 jaJ1 

J— i J loia-V f A .J.* i .i jJ 1 Lfl ^jiu11 Ci 1 C.i t tv J Lx-a (jj-^ j 

(j^Li LAxj d»lnLiJi j-* jl oa.Ij jl 

^ji*4 Lfctt %■ I \ .liui llU J ^JjLj — aXaLxIL ^-VQj V 4-slLiJI (joi-i ^.5 ja‘i~ ^Jkil 

1 * Tv -L J C jiuL* MT i U CjLLj J_jJj j l JJU ^jLj-S.VI jl (jncCLjucaJiJU I 

* J-J-J. f I C^J-4 jitlj V J -s t i CiljLiJ 

Jl jjj JjJh <s^ ) <y £ r - Si J J-^ ^ ^ Aj-b^JI Jj£i LlU^lj 

* «L*Luii! & j ill lii jjj 

Jijj I4II (J lc. Biological Control L^L^Vl 

j ) 'Ll cl- l^ISVI «—i Lx^-c^V I u 1 AjjL!LL\/I a_i a 111.11 

aCjJ-a. i^alLue/l Lfl* in jTu.mj j ( ajl jjl j|^>j *V (^jJI I jl oLLlli 

( cjLiIj^ Cjj I j 1 ) l^-l-I^CJ J I j A- ll« I (*; 5x ft J J l ( d» Ij LjJ I LJ Lx ) 

J »Q L JlA.cl (jZ *-> L^ — *-“* L^U LajLLa 1 tt i<I 

<*j1 dlij ^jic. J- iilj o ^ Bxi ll {_jic. JiiallL 

|j_ x ^v* CjL i-iMAH J^La* Ullj-i^il &j-wj UI ^.uJI 

J l Mr ^ .N;y» ujil ^J-X.1 lj^LzjJLoui L <G_ajIjLa Cj 5 yjiil 

_ CjIijJI Iiu sLjxII jy^ {y (Sj^ tS^ ^J 

• LjLxa.1 Aa.^1 > 1 m~ i-JI aj-6 {j^a 1 5ajl^-jj 



— - <UjLlkVl iiAxxJi AjaIaI i ^oi-uVI - Luli 
J a l Lo_i (j I (\a uh Li~u I (j-XJ J£. L£ cJ Ij-A 

*— • (jj_i J_C. LflJ f ^j_u l_A —. Aj j 1 *j/ 1 A 1 < "■ ■ “ jl <L_l_aX. ^jLxLa*! 


; cLLUl I Aj J U_u_LA A^x j J_J ^ Llxi wLi J-11 UJ^ U* 1 ^ ^ 

<J JLc — La 4jL_ljJa-J * ^Sklj-LJ J f j ^ A-^v i a LwjLujml A l'LJ J i_£-lj_2k. j l 1 

“ ( <U7. Vit. -k II ) fj jL^“flVl j-ii- O LlJ I jl 

' <j j_Lv ja. S. 1 i cj^Lc. UH l (J wirwl Lixxl I l j_A (Ji Lsj-j {Ji _ Y 

jjj LjJ ^pJlj biochemical Jl ji cvtochemical 

L-*J ^ j ( a . t i u - . i -v I I ) j L^V i 

* ( Jj ) Cj Lu ) ^ jl ji .f~o .aS/ 1 ^-il^Ji A^.a_ A Vl (j-4 1-j-A 

jl J-vjII ^ I j*i “% j £j£. A_=kjL±il <jj La-^V I ^ > A-LiJ I LS 

AjJ-<ljJI 6Jj5 q! Vl Au jj A J a . C ^Ji j-A JJ Ai^ 1 

i j-A £_Zk.j_i JJ La£ * 13-1-3 J l t- ‘ 1 1 J-^Jjj j_y jj J A i1 A * II JJ.-A CjyLxt a 1 1 ^. 1 ii O\ 

L<i cjI j ( Aa [a a cj li^LL=>.I ^il j s i aJJ '^Ijslll j i .’. 1 ( 

J 'utl. 11 I Jr ji ^J=UM A_^.Ll^q. (j\ diij (jJx. ijLl l J — I ^I~ a V I Jr±C- (jx 1^-Ll 

y^£L l Aj.Zj J lTi jI | i J ‘ j Q JJ * V V 11 1 <3 1 j.La Ap- 3 L lc I Jj^i La. A ) JjL^k-a (3^® 

J *V^ J I 1 (J- lc- ^ L^a larw 

^_A ja'iH j_a_A S^Lij j i CjLu\M ACj-jj 3^ l.^ r» i lj < A i 7 < t >. L "v JI b J-A Aj_3 
■» |^U,1 Jj jl 1 (1 wi-ixl I 1 j i ^A.'y. i <—> 1 m i/t J-2w I JJ 4 « 7 i i-v 1 1 

ajj! r>L VI a. ssu.uA 1 oVL^ ^ Aj r i 3^^ 1 cj^- 3* v t - , 1 

IjjJ J f | Jaii LjlLi b A_aVI J-a^lj j\ ^j-Lt J—xxtl ^1 ja 

* L^_l j]j-oVl <jjl j-^ F 1 I Jr. L ui a 

^jJ-C. LujLi^iI JaSlxj l^llSuLil j^a 5 Li^j 1 l ^JJ-*- A J 

(joijj-kiJl jJ f | J^jju ) <jr =»JI 3 -*^^ I jj -1 A_i!iLi-i Aj^JI A j J ^k Jl Jj^j 

iLjjA (J _L ^jl=^ jj-^ J^j — ( ^ 

- ^^wj) j^I£_ 1I I jj* A^jXi) AojI'jjJI oLaj-U- 11 jSjx 


- \A« _ 



L oColchicine t ( &jl_4 ^jLa t<■ ^_(r ^ 

jJ4-q J£ ^ (£ jjjdl ^L^lSLaV I <A.La£. ^ JjLuUj £j1 
(JjjL dlia dL jr- ljJ! da ^dJL Ij^j _ Uj^La* ojj^ 

^ L^aLxlLiI tile. LildJI jd^Ti GCLd l j-i.^. ja^ j_rw! j 

^jjdjJIj Cj [ j Jj-is j_j ( ^-u Aa CjI j- L - n iluLd d L-A t - 

(J JU=fc ^ d“* ( j; miA d“* vJlu f- 1 C-iL_:lfdI ^Jajunl^jj 

^I^lt <J£j ^jldu oLijjj I J-i * -~ ^1J Cj I j-Lj-LJI A dA ^ij _ jjJil JAJV 

• SjjSiii 

^jj^l AJa- J-d JJ C? J-A i-iiLa. V L£ 

SLi^Jf (JI^aL! (_5“vd! dijj a jo^-dj 1 ^-Aj a l jlaJ( Jlidlf I 

(JjU-uu^iJI I d f| L>£ * a.jd£ LiLdj d LljxjV I cdL-Ar, ^Jij 

A,L [ j "d J p Ji^a/V I ^AJ 4 j 5 Ltd ( (Jid Lidd I I ^ej I jJSh ^ jjii-i ATP 

* 1 [ CjLlLx. j ^ jA.~iJf Cj L-Lojc. ^j_u Ljl jx <ajl-£uV I S^jI-J-H ^1 

(J J I-«UA dlLjjlj J-lJ_a. CjLjjl J (__1 lir>*U Lil-dil jp f | 

_1a jf jJl [ qAii.i /jl Ld _ o La./o^J CjLLfl(jd£ J <i->Ix-Ti ££j_=d 4 . hG 

AjC. j ..a. -% -A pi ua£ [ ^jo_G ^jJ *'J ) Jja Ld j£jjJ I j jjj jJ I j ^i-o.LlUl 

f^l^l Cj La-i^j VI tliLSil j -1 L-uV f f-J-^d I ujd ( B O^ 1 

• 4dIj-i-aJI j! 4dLlll Liddl 

pUiL - -La.! dLLft — Ajl-ijtdl lo-A d* c^Tc. d^J 

J _Ajli ^.tpjL Jl ^iiillj — AiJl^dt ^ ) JJ*VI L*y -a. d^ 

_ Lf ^JI d^^^ fjuoid Aiilidl I Li*A. d^-f cjliiL^I 

aj —a ^joiusdl ) d^LiU ^jLdl 

1_ OJ ( JjjuTcrdl oLld ) ^jL^lSSf'l d^^f <s* ^ ^ 

A Jjjj I j-Aj -G jLXa oljwjsiJ 11 djLjj^dJ ^ljj-a .1 ujj^u [ 7* 

* <1" «" 1 CjliwLu-dJ GjLj^Vl < x a-t. d I d^ “V ? 

* 

J - ,**■ I j 1 5 1 ^ ' t* iS )j 1 A.LK lUlJI djjkjj (jXu 1 > T |. - 1 JI lTj I d _> 1 * l1^' > ~* 

,-.l .-.IK y^li. JaVj—oJI ad —a 


_ \A\ - 



(jh<=» Uk I 4 A ijj LlJ 4 -^l TxI xt. -v Jj LiU (j ^ P I j.i ij A i '< a"i 

wiLjjJIj A- U j- ^ -1 1 AjujJI -Iojuj Li tidljJI (i^ooLxjjj <Ln»a j J-i-J, Li 

A—=k_uj ^jlu 1 CjIj-u-a A^^l_i~k.-K.\ 1 i .A | , m 1. _ dull j 

* (J-a. I j jJ I a J_a ;J-2k I JlU 

: iijLiiVl U- a-o j. 11 ^ CiLKI jjki : LHQ 

1 j I A Q . l"> A_>j Llj ^ 1 JJ V /jg.» a Juu^a <j_a_juj ^-S A_i^j LilLx ^ J 

^ a . I > fa n M . 1 11 11 [ j^J <Lu 1 xxil ^1^-lVl £ jji oLl *>■** l ii I . "> a i~ ^ i La 
->S1 ^JJLA J.1IAJ ‘ill] /jjjui diLij A_i l-v.~L.4j S J i SdjC. 

Lil^l f (^jJ-i uli liN^L^-V I (J-4.1 JJlI [ fisjjij - jUl CjLu UUlLcul I^A 

— (>?■ I — j^-ll : ^ 1 

4jjIaJ^ ^_1_l 11 ClLlLuJI _ t Ifl'j .Q j 1 1 1 [ .-.l 1 i A * U _ 4-iA^ij) ua! II UJ Li I A-JI 

dJ! d_dll _ (Jl -Tw Hj * AoJjIjjJI l^u^lj ( A_i^^ aKJI ) 

wUJ aJI ^j-5 <J-al-£. JS jjJ ^C. — - U _U.u jLwLj .— ^JLwj 

* LjuiaJI l!)1 Kia-lm A_ij L~S aJVI 4^.jj 

«V~ w i o V t A. ia. u . t LJ< l^_uLu=» Cj LuJ I UK I ^Aiil _ \ 

is UJ .I'tu.L i ^ fJa f j_S c2j l :_iJ! j Kj. 5 t d-A ^ .JLc. ^ A-jj Uz-dv-jl U a.;-jl« J. I 

_ <kx^u II A U3.j.t-mjj> 1 A_.-w.jiuV i tJ^U. {ja 4.j\ i >urk «>(jua£.i 

j-uu JUoi A.\.ut a CjIjU U1 'xuunl J J xi \ a j.iK ljV U. j^^- 3 AaLa ) j-4 

A_i L^“I.s n I [ j 4_A^liA J si 5 j-Ulou=JI CiLLllU -uJ I I j . ■ A 

(_jojujJI l aj-1 jl A-aoilll jl Sj-iKJ! IjUl!I £jC- (J .A A U Li i i | JUuiL 

^La. jl SjjUI aJaj-a ^-3 l^dlf. ol lU j a £ja I j (jli 

A V ^ ill f >J t 1^1 ( ^lu 11 ^J-S Ja_ 1 j_> V SjJUxVI A_La U-l I 6JuAj ctf-* 

* A_LlUI I j^S JA (JJjjS-l 

\Ij i-u f A~_.t, 11 jf — aoJ 1 tj J—i—i_*_L I 1 _ Y 

_ lijUu u. i_kd (( (jjuiul r\jw?t ■'is —l 11 j4-Li Li.* u U t 

1 ^ T-W I /. i I Jg 1 1u.tj L^_L3 JAJ 11 (Ja > -A ^(^£L» lLJua_l I CjLjLuJI iSt-y 


UY - 



‘“ I L -J 4 .' lj^ j-*$l lo L^ Jj UL .w,<I N 

• ^Jl ^ Sail I jl S_^£!l olSLill ^ u- 1 -- 1 1 

tr* (j-^.jJj-lI JlAlf J,i-\j I - r 

U 1 L£ — (^iu'U u a J I CjI^Ujjlj a1*LjuJJ <LjLxjjlij| (£Aa cIjVLJ) j ^ 
t^pll — J-l-^ <jT^ (jp-^ A.qJ *1^ 1 [ CjIjUIJI <jAJ 4j_=v jJjijjl I OLi ALA. V l 

Cj 1 J J J ft I I La J i.^> -fc. 4. 1 J I i"y -V S j I 4 1 A 1 .« 11 4_a.jJ J . ^ , v^- 

‘La.jJji^jil CjLiALla>V I jU*1j * 

: ^ LI ^ LjLlkVI <j-L 

£* * “' » J J J-«-=^il (jr^j jJ jij j-a tZiUiLA.1 ( 1 ) 

C*l-J-ii! JjL (j-* *—iALa«V 1 JLa L**-* L'^J I Cj 1 wl k tl ^_gjl G 1 iU~L1 Li 

l (g J fl i^jLjjJ! J jJU c_iALa.( rt a un ^jJ f 4^-!^ LiI jj j J.-i L^ A n^i 
jl _ jU--V f (jJ! U-LwJ £-A A II J^k (jiljJl 4-i^jlj 

jl Jj-L A-U l CiljLj oLill Jji=> ^ i_aiL^.VI 

^Uf Ls I^ jl Lfjj-aJI Jji jl L-L^ ft l l l jl ^kill jl 5j.Hl JL, -LjkL 
cr® — LjkiJI jl uiji-L-=Jl 1 —L tjijil q - a -luu L_* I Ha j 

e. 1 Lr ^ t i*C j * jl 6 JJA-& i" l ifl^l j a 4j J l a.tj 1 J JljaVI 

SjjJi ucJI (Juj 1 j a ^ 1 ( cjtjjL J-=L c^J-ll ‘ ur^lj 

Jj. jL.r>a-I1 CjtLl (jA 5.JfL ^Ij^.1 J f J> y 1 4-^ajiJ! A?J u-flj J - ^-J i 

• ( N<\Y < \<U MT < \Y jt:1 ) 

4.iaj“wi.jJII j-Ullil <a\ —^1 (J^^y pMALA.1 (wi) ; 

JjIj^jjJ ^ 4 njunjJ.!. JA il t. jja La j*-» jLa jj CJI ‘^4 «^j|^jJJ 

L_ u jLl aJ i-f^jHi jljjVl ^ LS (ji«jJl 

jl „ LijjLlI Jjx-»LJI ^j- 3 Li J' jLx,l ^ 5 jJ-aL* 

ixAA^j ^ aoSLu ^ jSj L Lilc. ^^111 SjA-fcil J^»LJ.l JL* 

^SL LL^i l J3 jL1 J_ k^S\\ IL» JL^l^'ii - ^jV' 

11 jji Jj—jJ v -. i i i >* Jt 


(J-4 <llL 



c*fj ‘uij.iUf LL. x i. -fc . 11 (Jli-i ^ I ft, U-twi -x~ f j J j ^ -v 1 1 


Aa ^ jJtJl f <-2 l- Luu_l Ll I 3 J 


<i^U jji 11 
iliMjjLl (_=k) 


J t J^Lilx'b I ^j. Lf . ajjaJ ^ Laa CjLuJI ^j-3 j^_lJ 1 A a 1 vLt i lax! 1 

(J * ^ J l l ^>1 1 i i ~X 1 [ llll J 1 1 C. ^j—t 1. ! J - ( 1. IL-V I I J v > A Ll^J-4 I 

it .A . I J j- r* . l J f (jiij-9 — {J l a^ 1 1 ji 7T-* fl 11 ^ jJiA-l -x 11 j (Jill! dl j£j 

t^J Lx Ll , IL/L1 4»J U ia k V t -k . il (J-J-Oa Li CjI wU-lI I LfcjajLl ji CjV jaXS 

Jj__^U 1 cjLiLuJ tJjL- tf-fc j L*_i Lj.^. j> \\5Li ja£1 j-j-tll 5ja i*vi 1 <_>Ai -k.11 

jaa-U jui La^ — (_pijJI SjaJl £j_2 (5jvC> x. 11 6J-OJ 4a LAj ( ^t_a ft 11 j 1 xu ^ L jJ i ) 

Ci\j^ ji (ji^ £jxdL_ll ^ 4?^ 1 .i j^| 1 ft 1 U J J l ~v t | 

^jJLlILjj .1 Li > ^ La_a 4a 1^ Sjaa^ a uf .j 

\ flxlr. A I CiLiLu l a-\ i > Aj^Ln_A lUj li i LflaIc. £jLj 

{ _J-aX. 1 —<j 1 La£ * 41 ".Al AxalfUl J ad 1 jwa Ax.jadl <JLaJI 6U-A ^ 

<_JjLl^V I A I./I t iI U ^j 1 ^..Irt I Lx 1 A<4 (jjjij A^L U t.i.^j.-k i Ij J 1 (J-VJ J J J- 'v J 1 

ja£1 jjVl CjfjaLi jjjx lI^xj Lxlxxa — j jV lJ Aj-pjJ 1 L*i 

(jlc. Aai^pia^ A i x l-i .uu j-a j .> 4_xxijJl ofjjLj j j JLx t> ^iS^\ is* 

f\A. jail Ijj i ^j-svIaj AxujJI oI j^ 4 (5^^ j-*V I — Cr^ ,tJJ 

ja Gj V ' A m i"i jj-i 4 ^ * "*• 1 La-a ^ A i l_-v 11 a i_i-A ^j_5 j^Jaa1 ) ^ 1 

LaJlIc ljjud\ Ja^Udl a > y-U. JL-HI u 1 ^ jjVl o l j j 4 

• AjJ^- x.il ^jiaLioJ! 4a4 ^wjU3 

(_*•>! '*t (^V a \ 1 ^ * -l-m n 1 1 (__^al jaJI • 1 LaJL s^L a V l ^ 

JwLxa L^ _ CilajJ! l*J-A a U mjI jj fjoJLxj (^li! jxlU cr^l cr* 

4a-a^ jojju (_ylH O la lali 1 j Ls La j-a-C j ‘ CjLuJI l OA jJjxIj A^iai 

Jaall 1 4 i J"qU 4_wajjc. jjia L^Lxl j A jaiM iiA ^J fl a x *j J l yl 1 '(j-* 

^ L_^aAxaj CjLj iaiil -l^V I (j^ % CJ^ 

JOc. AjjlmV! Ijaui 11 <Jjc l_L5JIm Lj-Lll j Cil'Jaal l J^j 

(^^V l^CLt^ ) Jjaibtll cjlxll dj.il <aj^>1 l (> 1-4^ Jtff- 


- \Al _ 




c^LLlll. Si£. cii j-ijll \ ^ylll ^^iaJh 

cr* Lll ^ uii IaMHV l j_yJ 1 <J Lx ,J£ Sj, Lli'if I Lfll I j L$J 111 I j 

Aj.a 1 r £^jj Jj-j-la ^IjJLjj {J-illlj 1I CjLLxC. ^o. <_x 1 aX. ,j^ 

* diLi^ll^Vl & lA ^-L- 1 J A* XA 1 1*1 ~>fy 1 

: ^alLH J^I^aJI _. ^ 

0LL1II ^ Biochemical j^J! cl^UiI! J«j1 uS 

O^Lc. LuJ I 6*i-A (J A~i I. M 1 JJj * dll J-l 1 U jj-cxjlJ-I jH ill! Lfl-liL^a. ^ L AJlIIH 1 

* dil- J A -ill J jljiu (J-J-ij J f ( Auaj^jVI jxLllI L^la-J in i-ilu (_yJ* c - 

(jlu jaAJ 1 I (J-Lc- (J-aJUJ (jluLt.'X 1! C: I JJUA 1 (jl xJl j j_*_L I (J-*Jl 

•*— ■ h 11 f rjii-fll ^lc ^ J ^ L Lll 1 (j-*- ^ ^-i <-a_^j^jAV 1 |vhjJ.1 

V 4 -L>* cr^J lilt Lilt ^ jll ^ 

j l u^x I'j ^j_a La-%_11 Cj 1 j t -i-l 1 lJIj! jr^pLc- xJLfl jIj Lf 111 <jj li~iV 1 

^■h*vl) 4 jjuLji% < S^LT "fc-V i |j-Aj * d> Li L*i 11 *Ls^j-=x11 lIj l-xl. A _.a J l £j»* 

Ju< (J14% uLi CjLLuJI (\*. I ^Jl9 cr^ (J- 0 ^ ^ 01 lLU-*JJ A. X *iJ>^Vl 

11i it I klS ; JL^jljulaiL I 4u*l U <— flL - l^A ^ 1 ~x (j t -K A 

* ( ^ JS-«i j!n\ ) 



J-1cj (t-i) L-Lj ^ Jc.LuJ) j! j-fi, ^ij Jil^ (*\) Jiti 

1 jlJ I ! 1 a ujLui J (jiu L-StaJ! la* 

I4J (j^iJ-i AjjLou^ uljL^jje. Jj; -X JJ (JliVl^xJi ( ^ J-1 Ajl La^ 

Lkl u ^jiuLljak cjI ux.l a ^J1 cjLLUI (ji jlj 1 tl~xl j M CiLilll ^Jx- ^Lui 
^ *^J Lla .'l A.j-a-uj jj^-lll’ A_uiajli 1 ^ls_a_i Lxa c uliLLu (J j-lu V 

- i : V’^U dLl: ^ J5Jtl-j • LjLxllI cLS^I ^ 

jpuWI ^ All (2:4 - DB) dbjjjjj 





cjljLuif J^fj {£lj — ,uiX l. t i^ 

(2.4 - D) dL—^Li _ i : X 0 ^U. ^Jl 

A-ojL^JI I dULlif 1-*iM jaSllJl ,i : J .*. I ) 

fili [j^j • IIjjx p^.Lj Jjj^iII Ij-a -y 1JU ijjl Ji* ) 

JlSi uj£^i 2:4-D Jl <> ^Ijii V 


~u~ * 1 i l j-A s^jjJaxJ ^.jlill 
— * ijj-4^1 4 -‘JS-uM I (Jid^aJI « *\ 
l^-^—^ ujLiljuJl ^j_i_i Biophysical a >^ ^ | [ a_ula_a1=J I «■**' I q N. v y 1 
J-*UJI j j ± ai A-iJi^f.VI cjLJIj ^sorption ^L^ajVI 

* (JaiJj i ill I j_i_il La lUi LuJ ! jZfc (_j2i 

<ClL»J[ Cj La^^_A <U i (J J-J LlXL^J f J II A ^pal-L-CXAjl l—fl l 


f jikj cj Lii ( jjjil 1 2 l^J pil ^*JLa wi-S A_uLilil 

<Li 4ga AjJ./\r. ^ jjs > 1 t.-v a jV ( I j,A^e — fcpu'C {jl5La. aJ J 

* biochemical a_» jp ^ j <u*\ a_i Lac. A_ii j-p \ V^ j-u-ll jjjII <— 
pAA Tj i ik, t,i > (J A-i Ajuia | lj ( ii 111 Aji <j I Cj Lui i^j jJ l Cup 

iu-ikijiitll oV l.-w. 11 a Jj i I A a i ii j VI 

A 'v ^. V ! 4^AJ LuJ [ A 11 t f C) Li^SLa ^paJLJ-l a J_-L-l h Aj^p Li It II i J v ■» (_j I 

i J 6 jJJ P G oUil! ^ir. ‘LLjl3a_*j A-iaij AjUljl a J 2-*-p 

cltlJ axI J12 JAL 1^-AjJ ftAuaj Sjjuij -Ls -lJ Jrj 4-jLfl ( J, ~ ) ** " " j C1 »LaaJI 

♦ ( \ •■ Jiki J^\ ) cjiulll jic. ^L-i 



puit Jj*iu Jf«Jl c;j3 Lpji ( 1 _).(>•) Ji*i 

• XjjliJI jJjJI (>* 

• iulpJl ^aJ! pj^JJ Jj^^J u -*^ A -^ a (v) 


- \^ 




(jjjjLkJ A « il*il I CjLiLlIJ ^ ( i—i^j_*Jli ^A I La^ 

CjI ■ \ k> . , Aj» " 1 M <i jjil I ^-u j_s_l I c> UL La 3L<v.a .1 j-u — aJu L*J l 

J ~ ^ ft 1 j __. Cj I y£j3A I I A_c. J - J t\ t_LJ » t_L~L -v. 1 i C> Lj l_l_i l.rt ‘l U 1 L a n 

£>j-A ^|V tllijj ila 4_ilj o j-ij-li (_g j U" ~> A 1 idj ) J mi l LAA 

i_ ) 1 u^ij 1 Laa ^jJjk_ll t* Lui a J 1 ^vii-i LaIi 'v 11 Cj^_j-j jJ 1 

jjljjVt J-6-^J ^ J la»Jl (j-*- 1 CjLsLljJJ jjJi A_ilAj I ?7 jLL AjjJ-AJ) ojL-cajJl 

• X1 1 jU Zj ial 6 LlII ^ C'j c5 ojl^ jJ Lan aJ L^J I iA j* <i*L»-Ll 

4 t L-4 f .-1 j m. t | AolaJ l 1 A. AhJ^L^JI 1 aax 11 i 1 j-A A \ 

aJlULjlJ a * »L * II cjLjLaJI j £|V aaj ^jaxuJI i *y} j 

4J_J.J Cjj-*A V LALjA ^,li Ij^Jj (5 jJ-=J 1 P-LJ^iU I j-A 

• (\ \) ^ US «sUjj - ^UUII 



A y[ '°/t.* , 

\ \ £ -X 9 / 

\ vv(? *u\£y / 


jy^> la* 


E3 



JiLii I 4 J i > Vj CjjjJJI J jj^JJ AjjlaJI jJ-=JI ( 1 ) (\ \ ) J£jj- 

• LflUiUaj Jj-i AjJAJJ CjLa 

^L—^ j> -" ~t>- A «__) Lili'.t J ^ ilK —jj I I AjjJ-AJI j J-n. I) ( <— 1 ) 

* l^-j^ AoJAJI 


■ ' : iiSlj^II J^l^dl ^ V 

A La.i A -11 AJL1 ^j-ii, I J,\% ^ jj 1 Cj La ^A_i_=J| ^1-X^jjJ( 

— ^J_a j-fioj Cj Lj 1 -AtirV 1 ^ Aa La LvJLcj _ 4_] 

Cj L1 -Alii,^ I 6 lW jw-V-X-: ji i "k. ^ a 'A ^ i 4_ijj_=k. AjjlxxIq jl 

CjLjLA ^La Ujac j _ ^LA a *A^ ^Jl ^jLA l+l\ jjJ' 

«Lj I V i * A^j L* A j, A J I dJJi Laa aAjjJcj ^j_LJ— a J . L l1 i^i i-v3-».tt“) ^jaJ-L^JJ. (J^j 


UliUl 


species ^ oULiii^Vl jlxjA 

j 1 — L^xj L^li/ J ^Uk.jj ^ c_jij^Llli U iii - Jl (jiili (J-iwIj 

^ L- Ul aJ ^Lilll JjJj liiLLil varieties ^1 j^\ ji^ 

^ cr^l J^^jJl IjJX Jjlxll c ^i l-i* u^J * olaJL^VI ^ jJl 

LT^* ^ J ^ J— 2 J j £ jA ^ u a .L^>±.~ n 

* <_£j^y I AjAljllI cJlL^yi jl L-iL-oJI (_jiaj 


— - ijjLu-LVi -i’-L^uiil ^3 j-ijJL I jjj : La-itj 

4 j f -* »i 1 1 jjj-oJI ^ J (^L ^ .ll Cj l jj.it ^jl t_i jjjJ, f 

jl — I U j LA ( . 1 (J pAj i (JSlxii! ^_Q Jjk ji/li 1 jjJjJa Af J 1 j l rv V I 

{jA A. i ll jk^a, ^f^Al ^ ■, ft i uA ( £jA La 

Jill Formulation 2u_Jjli[ JS*i ^ J[ olALuJI 

♦ J J 111 4_J (J,A aAjUiJ 


6 e*-* L 5 -'t? jr* : ^ 

La_* j_ 1 j^ijJ 1 A^faga-, \j, t> J. I ^_1LLiL (j^ J^- 3 ( lH-*- 4 ^ ) 

f (jjJljjJi-il J JiLl A Lr U Jill j clLjLaJI ^^-U. aIJUj: C5 _U. 

_ ( j JJ jiLJI {j i,ij.\u 


h 3 c-h 2 c -h 2 c - N -ch 2 -CH ? - CHj 


0 n N ”Yr — NO, 


\/ 


\ 

rr. 





Aj ji * ^ 11 A£,j p» fc .l, 1 jj-i. a Sj J j . i 1 f (jLfl i a - ^ .^Lai 

j. -j-^ j-H i-aiLLLyij Ojjil Aii^JI Jz. oy IjuIjljiV 1 

^f a^a.Ij (-CH- 2 ) ^j^jl l (j^ j—a.i ^ 

^Jl JjIjjjoII j-* u^S/1 ^VlaAlj-ui jj»A" 1 ) a)1\ Aj^x L — i ll 


_ \AA _ 



LaHI 1 J \ J»A <_kic. ia-uiihi-ll J \j JO 11 I j-Aj * ( (Jjljjjj 

IGttUCG ^j.u -vJ i (JjiJLi (\J ! j 1 jJ-iI J-xA l.aA l.’.Q u_i5k^-aJJ Aj^-LaJl 

CjI j-i£_jllL ^aIaLuJ 1 La A_i 1 ixA JI (jiij LJjl^J I £j^A*l ^L ijAAu 

* jjfH AJl ljx. U>q ^iuil <JA5 j LgJLajiuuLj u->i iI aAa 



A i_fl Li. . .x-al Jo-a.jJ La Jj r i ! j-wuil — V 

H u 1 ,|" 1[ jA Cj ! o-VJa^ U a tTu -ii-l I Cijoj-IL 


. chronic f XAl,J "» /* acu ^ e ^Lx 


intense J^j-a ^ \ a Ai Lla J a ij ut> acute jLx * ^ Kj 
Squill OuuJl ) j_ a penetrating JjlUAa ^.w^a jl 

L i'u l CjLjJI 0_3 J o Lilli ^-_ 1 J^L-U^c i 60 l."fc-i i 

ot'Jj JA*\ dLi J j li-aj £_j J^u Oja uJ -xs jj I jl 6 j-aA ^_B j-nAaiOj 


M - 


i L all S vaj 


4 6 0 Lx 4_XX La A_i ft i,.ft iOj J."h. j ^1 I A i 41 ftJ<U L (jaU \ JLM.-X .1 i 

jjAjlAj l1 a 


chronic ^j-a, <^K 1 * mj 

Alii i < 11 A-\ A-Xju 1 La i j-2) ^ic. __ A_L^L c ji Z j; 4-la. i i./. Aj_q_l-u . A_L^J_a S J-l 

Ajucx Lx <—C> xAj 4 Ajo^ia CiljUj P-Jss-lj CjLuJI \..i i 41 A (^Ajt-k Ajla^JU 

6 jl iJjV l I A_L _i.au -J OjI J-X4 GCjLAJI J g ia j Oifl 

j_ jlj ^Lyl ^ * — y JM.—=*. Lxa-jjoA Lijj-xi oLaJ! <j 5 L 1 — J S >L 1 

* 1LU1I 


I jl La j ijI i {^-c. f it I Jlaj I Oi.0. ) ^ Y 

' J-i_iJL \ I j_A A k Ic. J A mA X Jl 1 Oj LAJ f j_qA ^ xTu jl k_a_3 jj-uj J_u-i l | JJS 

lZjI^a^^AJL uOj LLAJ I ( JA 5 A jl ) -a ?v 1—Ls (jlo l LL.-V II iOjI Q.U a ^ Li 1 ai 

°>-J ^j-a jjj 1 jj I -n ‘iA.Uj L \ j l Li • A l ,. 1 1 ^^jusAJll 

CiljJjJ (jl O-Xj Mia * CoLLuiii ^ v ro*Jj -X ItiA Cil 0.0.11 6 j-A ^li 

(j-u-La j^-a ^_ / rAi_i oV ^A_lQ_ 1 I A_C.^e J a -%.. a ^ylu LlIxA 1 OI O.xLa ^j-a L.A Q.-v a 

oLS jl j * (_ )** b A \ i l j (J 41 xA L^A_* Mcl cj Ulu oLLaJI 

j^Jjjua j^-a j^J-U^A AjiALx UI (2l^ - D) J| 1 0-11 oLuala 


\A*\ 




LT® £ ^ ‘ * * O -4 ^^ (j ^ —&*-* (JJ^i U 1 1 J 

lj—A Jls ^ic. a JLA CjIjoJ! J-*.l J JJaa <JISLa 

J {£ Jp ^ - 1 i (j l^-l I (j-3 j w l - A.t X 1 (jalAj Jj_a joS^iJ I (JAA 2-1 Lv’t n Cj LioJ l 

Jjjlj 4-1 V I Aja U l a II j jj^-i JLja <J j-lo I aj-4 (J-3 A.a.fl-aL j 

lii-i. IJ J v _jCi-3_i ^ J-jMa V l*J> -U_J. I *^jl 0^»ji jla * jiUa^ I fjSc. 

LlLsaIj j->J.i JLfljjij 1 uua 1 (JjjL-a yl jl i ( j j JI oLlUJ 

cj LuJ [ l j ^ I 4jj Ls i—»LxuuV f 1-tJ.fcuJ (jA Q 1 JJJ JjLlIJI 

jh^JI Ji^l Lojiui c»Ulif JUl 4_1 a Jwi=J.I <\aJJ I jji 

* oUl 1 <xiaJI 1 



t? _. i .. . .t ^1 ^.ISjSM jaI ( Formulation 

iJjVI J -&'i Jxlj • okl jjJi !> kU,i ^ 

Li.uli jii5 ^lil granulated v^-tl S_>j^l ^ .<41 j ^ 
j'l JkU ILlill jia-UJ.1 Jk*2~l a' 1 ^ * t>jVI trll oljUif ^k 
, » M~ - \ ^ I.- J . ■' ai kckJI oLL^iljll olj i^jll o' i 1 ‘< ■ '*“ ■ “ 1 I 

(J J LkJjCjijkll ^ <>J nJWi'lJJ-u ^-j-i 

<kLJ| JjUI j'i Jk UJjlll ^ S.^Ull jl jil J^j • oUUlt 

j. .LrU 1 .Ur. i(-US JjLjj <_jk ik«2 LjJ£ 1 j •> l -» * “ <JL»i!l »jU1 lL*^j 


_ M,* 



<j*i*-* ^ j‘l 0^ tA>H Jj^^i. 

j— 5j * <_UUil oInLlLi ~uj!I 4U1,. Jll3 j^[ jjjj a5 &jcL cuJLJ jljil 

i ^lc. A^-iLiA 4. I ft +«J LflJ ^y4J_iJ 4-U«J-*_A Oj-lJ) 1 i A I U. -h. j 1 

C^JJ 1 CT^- cr^- lU^ UJUJi^l J l cl^j'-H^I Ji* 

01 jax 4 L_$j I 1 (] Vc. <—a j^jul I j CjIj _j-U I & <1a L*_li *_li L:LilJ| 

^jp-J-1 ( plj^a-Vl <j-Lc. l-Aj-ijfc {J\j Jais jj-Lc- jfriUj (£ C | 

• AjLi-li Jjj-ucaJl 2 j-JuLaa I (3-1 Jc, 

(j ^ -a J w j - ^ l I Lflj ^JLi u ll! AjLjJaJl l dllll ^g-Vlfaj A&Jjts- — 0 

(J—>o-i ^-ro <j1 a A-fl * 4a j l M.a.V j Oaaim 4a^ jJ JJLa-j 

aL$ Jj ■ ->■ t t CjI^Lu IaJiI 1 fjL jJ 1 laj_a ^ilaj iL..^ 11 l*> LiA 

jyj [ 6 UaXA J L&.ilju. u I (dl J (j-*J ^a-caaji ^jJaJl V! 1 J 1 * ^ > 

* . Ui a (jiu Li_=w_i [ ^J! 4 -ia w jl Shield 

^ Vft p J ^lj,uJ I 6J-4 ^.JjiLk jJ [ J| i <IJ l-A jaJ Lui. 1 ^-Luiaj ^_ij I O li 

jjljLjo ^3_i 1 . —ft-*i .li - Lx^k UiI Ciljljj ^jJ! j-1 1 cJj-La J^=»j 

^jJ f jjluJI Q^JI 1 ^A ^ J-U1 U* ii 11j u ijLioJI 

tjjl ">■ * 1- j h - rk l £jl J-Citjluj JJJ-U jl 

♦ <NY) JS_^ 



1,1^ dij^j J j ■ ^ ^ ^ (jjljLij I ^Jj 1 JO-*-U (NY) 

* 1 ^J-J 1 ^ hk 1 J i J 1 


oji—*-» ^ <-!- 

oljU^j oULl /jfj ^VijjVi 3 _h 





jjaUiuJl ;\a a Jjl iJi-aJl aj-A <yi (Jaj.1i.oj j (^iijLJLnJl 

Cj ll LjlI V—£ Ji a i - O ^_»_1 tin l_LiJ^_rwv ^JLulj 

Jj-l "* -- 4 (j- 4 Jj-k-QL%_ll Cjlllal (j-H (J-UX3 V L^ I A ~VJ J J — 1 

' I d l j txi (j-a J _pi*J La V i 



^_j-u-> 1 ^ <i rw II u ^ o a O Lai i ~ i II (J t * u i f ^-^J!- 4 L)**J ( ^ ^) (J^-d 


J La uli tt f ^juL.^ 1 i i 1 (JLa-xlt-ul jxjh V 

dJjA A d S J_AJ (Jdj Joj^^k A ^1-L.l 1 jpjLiiJI ia j_A ^jA 

jjjLm. ui*xll bi LA JLjuuJj * dljLu l^jlc. ^Ai. > Vj 

jj-O-Aj filxxl ti-l _d~ij I “ (_jX. LflX liul^) l t ^ 

* Jxuala 11 olll n i ^ulu-iJli j} J (jiuLutk^-JI AjwLiwl 


M : iijLLkyi iiiuclt <Lkjj lUj^I 4luii jjj : Luxate 

A-*.*. -j-ull J Lr lx (JaaI i j <ljliJ| 4 .^2 > 1 1 JaI jjJI <> 

4x1 ji j LLaaV I 4 u*\ J ( Aj^lJ I xa u \ i ) 4 j JjJ 1 J l i 7 < y-A Ajj LaI^.V 1 
dULl 4 _la^j 4_j^jJi (JXtii ^li Laj-aXj * Ijl^-^Jl ^Tk^J dU j£j A Li-k 

^ylll <5.Ull 1 j \x \ A^k. ^il ( dixll (J Jk )) jl aa-^1 j -Lc. a_U_qL^lJ1 

JJ-=kl jylll (JaIjjJI ^ ^U-jla_lLij * 4-J^lli JlJ'J -iJ-xll 

T _ A-lyl i j ,~t 1 ti i ii ^jjx l Cf - ^ I d 1- J ll~i J-l 1 J jXji. 1 

* 4-i^j-lI 1 **- A,aim H <a l_kl 1 4, ^ n*\ #• U1 ^yfl tA-i-iJ, I 

1 is A Lu,A . ^ 1 a 1^ .j^j [ i > i ^ i U LlaA 1 ( JjuIi ( J \ >l t (jl^ LaJ^j 

L^ - ' ^ t V J f- LI ( jyi bj I UJjjl (yli 1 dl 1 J J ^ U (J 1 l- 4 ^ Uj . Lk .1 J ^iLiyUJ Jij 

A_ialLuLiJ [ ,UI <ul jyi SjLij ^-A 4jJlSl olaja-^. r ^i . ^ «- u J1 L^J 

dll—fl-Ja (J-5»-i j LlflI ,\\ >U liLJj=kl (J-ftl^A-ll 6 j-A (J-a-A-l 4_jJlll jj-lc- 

* i^l 






l£ 1 — f ^ l n lii V Cj 1 J n l 1 q A».i j JjBj 

^ j ^ ~> > I (j-oJL-JI Lajn i <Cilr. Cii i U ^ ji 1 ^o jl 1 {^j-l 

* I i L_a £-* Cj 1 < i U l 


Cj Lfl-iia S JJii a 4jLda l j j-iti j ',j a ' A Q i n 11 a CA i_i t <*V\ t ^1 

^ 4 ei <X 1 1 !n t—-!xx/l ^jJx. J~ft" * J A _1 J L". -X *y 1 A \ <uii 1 1 .b Cj 4 jJILaj jJl! l 

3 *^ —— * ^jji jlI-u U£ tiUjj * j (J l i CiLLj 3-*“* j*> 11 


J! ^ ^ 


^ r 


Jjli I Cj I J M l I fj AAJ >J 



J >v ^ (J JH *- * * cr“ -*±7^ J (^ ( ^ ) 

j V ^ (J- 4 J J-eoeSel I 

(J. - 1 11 ell Lj Llj L^.efl ^esJei ^_>J 1 A \ \ 11 j Sj>l^vJl K^.jJ 3 l Lji 

I <i^j_»J[ <U« mLI[ j A_ij-i-^. j-AJeLl i _/^ Lxft j>Jat» ejlj 

jjoj cjLijV a^jjJI c>^ jeai 3^°^ cj-^-j * cjLLjjj 3-^1 j 

<^j\ n -k V1 A a. a 1 11 K ^1 La^ 6 jjli£ Aaijjj 3-»Ll_i 4_fiJjJxi,l Aj_>LjJI 
j Le* l^j_vl G I 4 I jjjJlj Sj! jxJl A^j»J ^Jx. La J-x. jjJ) Jl aZ . * j Cj I C-i_u3j 
Ajlj JAi ^JJ ^ ft ; i H 11 ( < ,tx i~x Sj CjV Lx ^j-3 ^ . n > u i 1 1 ill j^wl (Jj-*-*. ^Jx. 

JjAi ^ UJ^JC. Cj^Ll UlLLI JaUJU Aj J-ixe j-a^ AxLlT. J-A 

* Aj^jLa Cj Lx^) J Sj-^iiX. 3^-1 v—5 lx . t a.A i 1 ( — \-^j *■ i n 1 1 Cj Lx j jJ I 
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11 H I f O i JJJ.A *LiJ tjl2 

4jj 11I QtftaLr-^^ <Q£%£j 

• Uj—L» : yyi 
• LpU V^Ull o ~\>JI : biti 
♦ L^jJI ►I'j-Aj AjjoJl *Lj Ja-Jll • Liu 

4 CjiloJl ^jjL*-a.j AjjoJI f- La_i Jj. ijl Aji^iLc. I Lulj 

* iijlil (jj 4_i jjlAaU 5jU lj j_jiaLioJ( Ci 1 j-t "-a l Lut^LL 
4 LjSil cjLL - LuuLui 


4 4_ 


-a_iLL 1 IjuLlu 







<Ujlil (_^ajL-a^4 AjS^Lc^ 


* ioJ_La : Vjt 

(j-lc. \J J-<-j 4-» K*Tlj\j 1 ill) J.I 1 ft <a1LhJ (j I ujjjJI-U [J- 4 

(j-4 (J— il Ajja. jJjJ-J I j 4 jj Lft-I^ij j Aim i lUll j_ajl ^ld. l ftla- 1 <J_pJI 

4JJJ-1I ^_lc. Li^i a. 11 \\ l*. (g\ ^La-j JJjvj-i Ij^Jj t *LjjjJIj JjjII 

* <SJ^ I tr^ jftjtj ^ajlpLaaJi 60A (J^a.1 Ju <_£j-4 ^jlc. 

I j n' fc ft . j i £j£. >, jLl.i ~v t i m y^i -w-11 ota U.4 i i jjjJ, I ^ 

(jJ (jljJ*iJlj (S-J k>« II (JlLft A \ w \ » U 1 j L^jualjja* 1 j J t*\ Lfi^LLa.1 

(J j * * « "» jA i-% 1 ^ i ft Q * (j*<af^aJi ^j- 4 La^_)X j 4_i j oLutlll Lf^J ^t-Ll 

1diUltlLA Lr ^-*j Jift *1—II ^ la^ ^LjjJ! 

* Jlc <xa ULi tw-ijJj Lft 

j £ : Y J! {j Li <dl j <k\* lJ* Sac.Li j y » > mi II jt aau L*^ 

^ula jjjjuI TCA Lftl < 41xajlo ^ALi,-l1 j_GjuxJ Ofi ji^lj 

Cj-uioi Cjfa jiitl (j-4 Ij^ dlj H ^Jx.j * 

J!u laa Jlc. L^-lAj-.J kt *Al( Ift^ * ac.1^3 O-ui j ij 

jrti.Vu j.. t a M l j ( °^Y • ale. j-jij A * ) (J-jLi_iil Jxajjj 

<U 

* ( *joY * a— l>^ 3 f* 100 N * X l <3^° ^ 

— : 4juL 1 Ajt.iiUlt ^al^Lll : UU 
#>ij4il : ^ £■* L^L<^ ii^lli jjii 

ciUi J ytUl 4|<Ai UU^I| -». AajAAxil’ L it+Aq A+Ju U tiAgL J 

JlAj* um»> 4-il ft * V ta^lj 4^J 



1 j 1 l “l c [ fl l I <G li I l a jjs Ic. L J^ £-«. <jj-ojV I o I jj-J» I 

* ^ q~ » .1 a l A jA-ft 


<-i±-3 J CjLc.Ij-3 L^a_xJ La. \ i j^Zl.-' Lj aj^£jil 6J-6j 

irj A • pl^-il ^ylc. o La [j^Z'i l (J^ ^ AjLiaLila J lj_a* 

(jjjll pU( Jjij i pill jJ-a A_1 _lL_ 1 ^.l-ia/u CjLcIjiil 

1 SjUi (j-AJ <V* lj-=w AiijjJl CjLuotJ! iJj-^ aJLJj AJulta 

A—i-iU I Cj Lq— i ]—i_l 1 a j—A li jli£ts 1 * <k\ 3 aJLj Lajicj 

I—^ jjLJI iu<->j dLo^ujJl Ji,j 

i-i j-L-=vaJ [ 6jU(j ^xIsJI (JjJua ^jl_9 lajilj-A 4 9 <L-y 1 i AjjjJI ^J3 j * lilijJ 

£jli Ajjuii ^_a A_i^Ja^jiJ SjLiJpjj pill aJLuJj ajllLJ lA. ^ _i.L aj 1 

L«-a Ifl mfl i ^JaUttjLJj di-a-LiJi JI J,yi pUI oU^3 

olx-lj-fl-li ^Ia*-& L. rt*C i pill (\tk cjL a_il=>_i JaL^ll pl^JJ c-»^j_=k. 

<> aJsj l-i A 1^0.11 ( j^j A »1 j ‘i i t A 1 a^ a ^ll( ^_a aLij^.jll 4_i^_xjJlil 

^x\5k jjft I <Lj^JajJ| ajLi^J a^iiLill A,-> \*j \ 11 jj 

• <U ^ll| ^ AjlU lilt I Aulja^j pl^JI CjIAI jj 


£-a in IjJ jV 1 * J J ^ ^ A_ 


-•llj-ii ^^5 Cj i^-JaJI (jaU-aj 


Cjljj-ulSLlI ^ JJ-C LiJsJaj-ii L^_J I vlfJj Ljla^VI 


4jlj_u Ij.tAw ‘1 JLBj < v i. /. (1^ 11 j| J I jl j j JjS^ t Cj { 

AjJaLilJI <-~ n.i n 11 i 11 A "*^ i (J—A . .. i lie 4_u^_j_iAjJ| Ju> ~ iM I 

j_=w^f l I 1ft n t N * * j a-J-U. \Y # — A* 4ja^j_il^Jl 

Aja^ojl^Jf A t ^ 1 ^ ( f A" » i.. ^ ^ .-./nl j Kt l (J Y a A .Asa i a 4_J | j.nm i A x jljj aJ 

(jAAjj A_UjJcJl (jjl xlJ 6 j A (J^j ( fb- N-- / No - 0 

• > J t <Li j_l2jju11 Cj ljj-U l^-i I 


1-6-^1 AjjaJI <bj^^ojJl 6 J LaJ I f ^ 

Oj _A0J)j J-^- 4 AxJLijJ ^jjJl jKj^j AjJLijJ 
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t yfliil* olj ^ Ll-l-A I J *1 1 i^5 ^ J ft I M II J 

• l^.u LLUjI tJLijJI L-A.Tk.\ | A_A <k^^4 
^JU l^j-uj-i- Cj 1 J t A ijaa La> JI jj_a AjJl_jj.il J u J, 1 a . -> .y I j 

<J-* (^J < C5JJ^J —*" '—C-l 

-Aj * AJL^L.—Jl > jJ i CjLaLv_i*JM Lj.i* j » i *~fc1 (JlsLijj-a* j^l_!_» 

4-iL-^j-Jj^ ^-jla! -=>-A (^lc. (JJ - < ft j-a. LU I 


iajljj (J-aX, ajJ^Lll i-^J 1 (Jjla (£ j_a* I <jjLa_i5£ ^MjiLxa Lf-^ ^ 


£_i_»LaJ,[ (jl-juj itlij 1-£j f L£i A,v*i jjJ^l 

* A.tl l 


_ : iijiii iwll ^Lia jjjt! ii^Lc : Hili 

♦ 4_JjI_| | f. |- tk ^Z-lj-lo (jx 4 j jjJ \ (JIaJj A V 1-AjA/ | ^ I Jjjl ( (j-4 

* p! j-a JjjJ= t g -L LVi" I (j Ao -Ji j 

^^jJI SjJll Jjla 4-i jjJ I eJj-A jl A-jjXll 4 La J-w‘l I j-lSkjJj 

A-aLuJJ A aJgj^j £j[jj ^j-4 J ft-lj ftjju-£a jl Aj-ll2jj 1 J J i 11 t ^. u\ - A J 

(j £* - ^ (j-AJ £>V (_pll J AajILa (_> (£ I JAjvj i (j- 4 

A_i j \ a i5lJl jA i g > Jt-H (j^l j-iJ I jj_> ftjjJj 1 j-A j * j) S - u u -t ^IA^ajLSII ft J-4-J 


^jif JjLfolli tiiJj^j < A-ijliij A^LluJI SjUU ( jijxjJfj 

( JjjJlf ) AjjI -ajSLli ft jlit jLilSl (jl e-ijjjJLi (j^oJJ ■ I ■ ' £ *i A J ^i3 

aJL i. ) f-Li 1 _L Ujl k^~i >1 (jx. I^^1 (J^-^. 

a i. ijo li (J-L^-kjj * ( si SjUI pi j-^J!j ^U1 £ a - h. (_^jLk-u_i 

Uj 4-111 (jMjk. ^IjJ ^ i mV 1 AjC. j-^u ^pll (J>Ljk jLlL-uV^ Ax (jAJ 

>\jA JiLJ. jl^11 jl.^rul (jli liA ^ixj ‘ lJlH V- ^1 ^ • (j^ 

jl J ■ -II vllj-iNj d J Ajla-A^I (j-i i-tjl luJj ^Laj 4_j^lJ! 

., ‘_ v . JiU iijUUI 





Cj\ A x i 11 1 1 J L ift i)2 ( 4,-u a. ‘ >) ( J_4 Ljlaj 

u- 4 i^uA ‘G'U dlJjJj \ * x V \ • x S^ (jJLc 

P-l ^—A j l ajjjus 1 - \ * > * ( jfS** q i LLu 1 (jl ^ 1 

Cj \ - {L U J^Ll oLi j La 1 ( 6j-A u_s <J Lft_fi a ,4 a 1 i. ., A ^ a 1 \ Aj^sil 

* Aojlil 

( (EPTG) ^llil t Cil j u.iw ^1 j%.j jij 

Cilj —^-xa (j-* t of-^lIjpj (CDAA) (CDEC) 

*■ i1J ^Ul Ls_s_i^^_i <jjulu ^ J!j «lLi i ij jjjk ^k.jjju r,j > lU* a 

CjI J-j a l I 6 jpA (J^j 4 j ,.U ia. 1 I Y 4 *\ 4 ’ ■ u * * 11 Y i 4 

fJj-L ^ j (^-> CJ L-k 1 1 ^y-L I 4 J ^AYj i _ y SL! <AJjj £-* InlAl 

J-JLJ £-Jj^tJI -kill I LXW 4-4*1 ^ 1 4 La Li J=JJJ| <j1 CiV LnJl * JJI ^ 

£Jjjii! iJ-a La_* <Nxrk- <j^lll l~u.ii ( _ f -Lc. 5 j-^Li Lla Cilu-ull &J-A ^ajJjla 

(j-A 4jJ Lc. «L^. jJJ Jl 2_2 (JjjJ-a. ^ 1 (£jjJ Cil-iU.lI I ^ J^J 9- ijk^J f J aUI 

4 ^Tk 11 4_iCa jJCa La IjI 4oo jV 1 Cl I Cull o O^J 4-4jlil ^ Uau 

111 Lij ^ Lljj I r~i» i^.l I S J 4 Sj 1 ^>^1 1 4^>. j J ^ Lflj j 1J 

J — A3U 4 ^U1 oLi^jll ^J-A L*_4 JJlZi (J-AAJ 

J_5 A V\ 1 j ^UA.jllI iJ-LLaj LiCul 4^3 ljJ 

J —*j A IjjUd (J-SS^l -% ■ 1 1 Cll JJUlI f-LIi ^LjjHI SjLjj ( _ f ic- (JaV J 

* ^jLljllI cjHH-a 
~ : ( ^ikl( ^aU^j iijUl pUj iutl JSiU : bulj 

t >• nil uj ^ 1 (J^ 4jjLa- 1^JI J1 J-cJLl jj-1 U11 /_y3i 1 j ^ a J 1 

(lu J_lV 1 Cili jll J-A U Lc ijbu y-J-AjiaJ 1 ^ya l ^ Tk. Aj’V Li LjjLaaS jl 

jjJJ 4_)| J La i5CJ f SjUi tjjj A-ajlmSj jdJj 4 U < * X1 ( (*) 

4jijJL-fi. JJA (_.U,jU--t 1 ) a J 11 1 a J_4_3 Ltt J A ^ Lijlc. f-Ul D"A *^-UV j 

Sjo.j JS ^ 4jjLaoU1 SjUI (jjj ^jlc. ( ^Ul ^ aLilil (jLjjj 

* ( ^jLljJI JaJUpAJl 4 j?^jl4 £ja ) ^I^Jl (\a 


- Y- 4 _ 



-LxjIjjJIj _ <L_uj-iVl < 1 L*. jj-fl 1 ^J 9 (5JLfc ^ 11 L^<=» 

-l-=xajV1j jj, « lilaJ 1 L .<a. f> .jV 1 3f^ ■ ^ ‘■ Li< J 



* C SJ ^ 




^ ja-lJj^-A. Cj 1 1j U o JuC. l ur\ *. J1 3 * — " * l '■ ut- t S)l 1 J 

^ If- c 3j)^ » j) l a 11 Li.<a. A I La- i v 1 £ 4 ti t H i ^> 

4_1L^. jj-flj * Jj l £_L%-1J AixLa jj-fl 1& A^OwA J_i 1 6jLU (j l 3^ 

^lll ^ kifl (j-ljVI Oikll 3 La aJLsJI *j-* jji aJliL 3-* 

* Jj_ilaJl In to i LjLa lC aJojuj^a 3^^-* 

llxiijjlSJ f jJLj ia-Uj-i AijjlilUl Cj 1J i A11 ^ I J-zwj J—Ij 

O l jj& I j LlI I dJjj i Alwlil v >JLt-uJI jjjJaJI 3 J a-a ^db-t-u £_a ( ) 

f ^ J j tlAC I Jj JL»_A ^*_LuL4J I A H 1 Cj 1 J^-* i d I J 

■ Cv^ uu Lfl-xic. ^ji! \j l± A mj')1 i ol-iliJl (jl-i djj jj-Lc-j -Ppf 4^1 j a t . 1 1 

Lj-lj-s_a_* J-l a -Ai ^^JIjJLjj ( 3 i In J i qJtljlo ^^.Lc. AjJ^j a, U . i i Aj^x^a 

(j-A L^-e* L- <n~i a I Ci UU f Sj-z^ Jijxaj ^jJ 1 fl-iV A_JJjj | LS _U- L^-ts jLi J 

Cj I Jo j t\ (J-a^i A,£. \ t i A Aj_3*j_a A ^ x r. (J.a a.” ^ll (Aj.x. 1^) V i Cj l l \ aA i \ Aj jjJ t 

^ t In -Xdft-J UaLujI J5l t _ r ^-3 JjjXi-fcVI j Lj I l <£. j . ft ri a 3h* 

L u al a V 5 11 J * A-' ^ ^ jJ J f U'^* 

^ I l a jV I 3 La s^^Sfl aJLdJ! —a jj-flj ■* oLlli 

^jua 1 aliI j A 6 >- >-Xja.V 1 Aju^ljVl CjL U-U a 1 ( l. u- > a jV 1 j 4 A-ilaj 11 

P-Lfc JJ^WA 3-i^^ jl j-*jjuliLj 1-^_la Jot-1 Ajli dilij ^ -1 i Xr ^J^Ja 

• 3>Uil ^Ajla Itlaq 'Aj-eaJ-fcll 1 j *i * A t II a 3^JH^ aJ Lzk. Aj^lii 

Ajj-Luu1( 1 a a>V I w2j LjjIa (J. ■ ^tA AajjjjVI Ah^ijV j ■ -«I ■>> tt 1 LaI 

6J-&j * 3 -JLjl^ A U m I’jJ 3^' 3^ ft >0 

L ft li Aj a -fc ^ l <JzJLa_A jj-fl Q Li jiLij^. aJ*i l Aiai u | j_j V l1j1wLlj-1 I 

3 ^A~* (_^i_liLj * 3 LaI^ lliG aIiG-a 3 ^t.. i ^ >y t a_j^j_1ji ji aJjLlIa 

qjaAi jj-fl .^1 1* vljKIl A Ui l j 1 1 jl \ s*y L*1 f AjJLlxi A 1 til 1 Aj J.a 111 A 


- Y-\ ^ 



L-' ^ L 7 > ^ ^ Li,-n_a jV f iLi J ^ f ^V iUjj c J..\ aJ 1 j^Ljjji <\a 

^Gll jAC. (_^L r >-a ji J ’ Jj_Lad] ^ ^jjfcil jjJl ^ 4-Ui£ dli A 

J 1 olj j-J ^ojj_L ^Xi <JLJI oj_A ^ 

4flj-^j)^ Jf I ^j-i-LaJ 1 jjjLa_A rJa-iwii ^-J-C. ajj^.^i.1 

£ ^l^dl ^1‘J-ijIijjj.a-ij jJ. I fdtu-u j^Jx. ^lljV I Lai 

(ji cjU[ ^1 <lxL=w (\a Jjj^xSLj j^-d I lj.a J^Ljjl jjJI 

Jj—All f-csj^ (>■ j f i J^jjjUI 

(^dlUl Cil^j- ^w -^ (VjuLzwl <> £^-a.jjjL»Vl iZjI jJ JaLXjlj 

Cj!da_a-A (jfjii dJj ^Jr. e-iljjjj {j^-LJf ^J-*-a ^J-ij j jjJI 

Q c-JajJI Ir -tJi jj I ^ 4 Xj 15 ol^ldl a1_Aj ^ iL 11 jiwj JjjI I 

: JGII JiAil <> 


ch 3 — ch 2 — ch ; 


ck 3 — ch 2 —ch 


\ 


N — 

C — 

/" 

II 


0: 

* • 


CH. 







(jfU I (J Jaa jja-wj L J-U jklljVl JS III (^®) cJ^ Lii 

_ : Ajjlll (jS&LuLiJl CA^i^ I U^air* 

ij-^- (> (JjV! (J-* tf* SJjajII Aj_j^xjJI SjUI 

2 x* a Jijfij 1 JlaA I Uj_AJ ) Sjj^cijSM jkj^u-dl jdXx i. 

AjXojlj 4 t j! 4 . , i A ^ 11 ftj L. i t ^ J) . . “ S i 1 ^ S * *1 f 1 ^* jV 1 *— 1 1 1 -^L. L ^ ^ 

S ^ ^ j 4 j 1 


_ Y • Y 



\a L . n -v j 1 (Jll I J-l-LO. 

<LlC Li ) Ac. 

Aia- iuj ! jJ 


Aj-J J_AJ ISLIS Ajul j V l Ci 1 Jui-ii 1 \ 


JJ <IC. j ■ ■ *-?> ft Cilj _ ul 1 j\ ^ j._Jj JMj-JlII ^ Li An 

-» ^=i Ufii i iUa^j i 


(j-oLa^.1 <Uu, 1 j-i Lua^t j\ 1 ^ I JkrwjJ L *£. * Ajjnll AjjjCuJI SjLlI 

^ V) A- j a ^ H 1 \ i -A la! < aL*-»./i I ALi «t jjJ 1 * — r iC 1 ■( Ji i > ill i J I_j j J-l 1 

Sal—II ^ Jkul^/I 4-Jn Jaa^ ^lil <£L\M cU^j * ( Yj° ) Jl 

4 Aljl.a \ u Auij^l^. CjLa.jJ ^Jc. J, d-1 V Ll < * \ ) X .A n-UOJ 4_J JjnuJ 1 

Vjl 0^ JJ* uJd^ oeJlj^Vl *-®jj-*-ll Ji -^ c>J 

J" Sjalli <UaJ JlllL j < ( Jl Jj-^j ) 

^Jn 4-i^o.ftaJ,! ^jlc^jj 1 CjLjjjI £A S^JjLia -Ia-iJjJ Aj I j^ ^j_i_TkJJ j-il 

* uJ^ J JI ■ u"^ V 1 JLt.1 

(J J-jV la J ^-i.i.^j^ iftil (Jill J-' 1-4 a jJu- 4 AjjjjjJ Cilj 1 tl I — Y 

A J _ A i l-Aj-A£.J ^Luujluaj TCA J L_ijJLJ JJJ J J (j_VJJLA l J LlaI^jIjj 

£-—UkLruil ,j_i Ja <\c. Ajjill AjjjJa-*JI SjLtl A-I-u.nl jJ (j*ajiLU CiIjLxaII 

* A j^a a ell i An j.a_-fc..t [ A u. jj J-il aJuI j Jui-i -lJ I A-jj-i_iVl Sj-aJI 

jl (JjJLufl JjJ-1 \ jl (JjLufljJj^ An J.tJU jJ A MU Am Jli\' I &j_^_ll 1 J l j 

( (_r* ' _ 1 jl ) J-c* Jlu- 1 I jl liiiA \ a3 LjLjaIj * Ijijjn j I JaaI 

* AjjXli Sjj-^.jJ.1 Ajj . i Ji . t Jl SaLeJJ ^yC^aJI j%j^Il 

(j-fl AjJ——t-OjJI Sail! A ia jLul JJ (j-sa-aaj Aaj jjV l LUI J_ui I _ X 

u JSU ^ ^ (3^J"k O^" ^l^J 1 j Li -uJ 1 ^..ln AjJajJI Aujlil 

(j^J aJojIj iixi ai jl < Agj-iAjt 11 SaUI 

La_=i.V I (jalajj^k aJt> lii*i U {JL IaS/I 

L^U^aVl (\xl aj j--u riti l Sal-U Ak^ljj c ^L^aVl t 

: — AuilgJI Jailll (> a an ^J=JI Ai^l jj 

J-^ ajj-lAjJI SaUI aLu^I l ^ \ 



< Iruuj 1j-j ^oL^a-AjVl * 1 til 1 J j 6'^VI 

* <c. ^ !■ j^V 1 <J L^. 

jiajj Vji ix.j^i-4 \± 1 J 4_jj-LtfXjJI 6jUl <JLv ^L-^jVI — V 

^jjJsJI SJU. ^j-taL l ^> -a jV 1 i <J_»jia a jlil j kirn \j lillj Jj^-i 

1 a\i\ A \ -k U t ji Sj-aL1o j—A ^jjJaJl <LaJ JJ l_ . ^ a J^ | V 

uij ilLij J—juj jT^ j-l-aa^J f 1 cl ^ j < I J_i i AjjaxajJI SjLiLj l ick a j\f I 

* A-ij-uooulI SjLaJJ <. .La^jlil A-oca^ixl 1 SjLaJJ jlailjl 

<-11^- ^Jl i (\\ iaJ 1 aJ-i*.< 1^ (j-cat-j-ckA jVI <jLi j U j-11 (jjj 

U^jAl <JU> ^J[ V A-J j-l-A a. 11 SjLtl <JU-> tj 1 j-i (j^aLiga a J V i Laaoj 

1—^JaLijjl ^1 1 —. j V\ a \ V jlj- Jtl fj 1 V I 1-4 J 

l±.\ i.a jjI J vj J_3 <_aV dli jj 4_> ja-ra K..11 SjLLf £--a (_j^a Luo a J V 1 

(} 4 amino - 3:5:6 - trichloropicolinic acid 

a i -... f jir. o ui 1X1 ^_a jV 5 ^LLujI ^j-a (j i 

JaLiJjVl (j-* JjAi4 La I 4j ^ la*! ou ) <xUJi jljll * P’1-1 Lj 

jj <_i5v Jjaa 11 a > V La Li -k. 1 j * <J J t- r 1 , t J I £»jli,l £-a L I^ n> ft jS/ 1 

^jV dlijj loli J- axil ^ L^J <_T^- 

<_i jAxa.1tJi SjUI jjj 4_uA.jit Jj_3fc^i-iJ A- y x a j£l ja ^_a Jx lila ■ ^ ^ I ^Ljja 

* Lf* 

£jli <_1J. kAjtli Sji_llj aaxll ^>XJ Jxl—ia LJwlxa V LajIx Lf l^*-J 

^yj^Li AjjjLfiuJl ojL U <Jaaaii jJ <x-o Llxxa ji jl Jjlw-I 

f SJ-lLj <^r.jA-U Ca! U-il\ ’^1U Lxaj-uM- Ut (jj^ ^ J ^ ^ ^j j -* ** 

J_1a <iaAaia (J jiL IxU ^ai axxll <Jl^v. <Jjxa-o J5l VI 

^a Jxi- £jj ^pJl olaxlU yli 

gj\ _1( <-Ll£ UjIjjIui! (^lAxi 4xlx AxxaJaJlj <a j - ^ 1( 6^UI 

o^l (J^ ^ ji r ^a j3 <1^ (> lA 

^Ulil JxJ*Ui ^jli U-Jutj • 4*^-^ cr^ ^ 131 ^- L=J ' 



J- ijjlll ^ is ±u ^IJI Aj^jVI .-.I 'JJ-H 

* (5>1 Jl C>J cs-^ f^J- 4 c> (j-a baL-*£ 

^5LUiI Sj^Ua <1 1A f . Lj j.14^ 1 l AA4j^| I 4,J a.r. (jl L^fljjJLlI 

Ci i£. LI J A «j Sjl^aJ! L^jj dJj-Jj exothermic 

l^j * desorption A^a^JI Sail I SaLr, cj _L: jl ^Ua^aV! 

c*-* aaa. (jL j ja 5aijj ^j-Lc. J^j-j Sjlj-aJl i^.ja ^Jl aJ L-aS/ L 

U ^ rk A j 1 Aj-^^a ^Va {J-Uj ai Li-* la-Aj pULl ^_a oLj^jJLI 

AojI^aI Ci i£. jk£-=JJ V F-Ui ^j-3 JLijJl 1 u Lij j U L* 

la^J ^jjjlir (JaU-4 Sj-JUJ >-1^ jl • A-J^il I JLi-J-11 IdjA j^L-a^al 

II ^ aiil-*0*4 ai I a-Aj ,UI (3 -ijj Ajj-lAaJI Salll ^j_i j-uJU 

A a j j --> . ,«, ^J_a A j -w ra jV | Cil aa4-A_L1 [ la L.uiJ I ^_3 Cilj-UU-ll 

• ijjlll olaaatl oLu : LajL-u 

^ I aa Lc. Li-u ajulAjJ Aj^jJ f i-/o aJi a : t j vi Ca^jLJla-il ell I J ; LU 

^i^jJI ts l£. ^ '.ini (J _JI C-i I a ii 11 *j S a_xj aJa^j * aa-*J jaI* «/i. aj 

a_5i ua-u * L^ £-* jl ^ -w a 11 lPjIL jl JalaJL jl ^iaJL 

[\* U>j l _ t*\ ^-Lsj=-jJ 1 jl jJj-uu-mJI jl ja 1 U~ 1 i l - j* A Cil _ t 

fUj ^j- 2 J-*l jjJI 6JA <\± Jv-biLj L*aa 4 (^) 

• A-Jjail (j* elil JlajJI I 

JjVl J^U-11 j 1 >U~ 1 Ja-Ltliilj jjUssllLl CjI Jaji I ji] — V 1 

J l>-Vsjl p LUn JS Lr lx. Fick’s first law of diffusion jLi^SU 
p.ljj*i J H ^ 4 j\' I ajljaall J Lilli ail a ^ L*-j a-jjIJI ^ i 

^Jxi tj^li iaUSj A-JjlJl fUj Ajjlll 

^yy l b I [ J L%vr y t J_*L*_A a4-dl !aA 3^-/^ V 1 ^ ^ * A ^* JLSIjI 

~*+ jy—k i-iLU ^ J* ^ 


_ T 4 o _ 



gradient 


u l -T s ^ fcj ^ p-'-u 1 a.* loa a lu.fl plane 
* L jLu a ul 

J J U's l/ yJ'lLl 



oJI 


lH -»-* a-* j-^1 pl^JI J^-L aaxAjVI cjla-uil jLilll J-aI 

Ij —* ^,> A ■— i V* jjJI S^a i—a*^ i ^jLl_uj Lo_i f ill ^yjj L&jLiiijjl 

plj—(Ulj p!—LI L—fxajjli ij-^ c? l!l aj—^ j'i 1 1 cjIjaJI 

LuL.il Lais L$ili i_jVi \ • ^ JSl (water/air ratio) 

pi—LI (Lh Lfl a _ u.»* 1 c>l jaaLI LI a_jjjJI J^L*. LjLiijjl 

* (£j- II' pL JUj-Lj {j£- LuLul -1 oJl! l V* ^j-4 j-J^l pIjl^JIj 

L^_jljJ*^j A. n h i *_-a LsjUiic. oijui Lli A^ooajS/I CjI JluJ, i Lia Jjjla L^ 

^lllLj • pLLIj Lj^AjJI SjLLI ^ L^jjja L_oL plj^Jlj pLLI ^ 
jol [ ji oJl aLjA La o.u ii Lot ^j_ 3 di I JLuJ, I »sj-A CjLj L 

* ^ol-aLj l^J ili.la, > 

J -aoJI (J-a LL'Caj J-Lll I Jj -4 1 ^j-2 I—Ljj Lolj^j 

^ a ~ v^" ^jL-i jajJLI I La LlAjJi ) I jU * a_L SjjL t ^g 1 ^lc. 



4_1a Cj Lc lI^. 1 1 frfl. i. j 1-1* 1 A. 14^ J | li AjjJlJI 

(_}-* ^ 1 -* A l I n\ J i iwlLi ^-1 (J-flXjm ^ ulln.v i 1 Aingj r\-* AjjLuiXa lZj Lfl Luxa 

A K <±aSL j p-UU u jiu ■■*.till I j-A j’( js-Ul 

^jja^jLxjjQj EPTC Cil jaaJII ^*18 Ia^Jj V-v ■»- 

ol—(j-4 (J-lLa JJ-C. (^.4 j J i- i l A -j Jjl LfrJ La m 1*^ V i-»-Si 


O'* ^ ft 1 *» * 1 i A n I UJ i I i—I o^J * Aj^JliJ! ^j-u-i 1 ,i.7r J 1 A_4^Lil 

Lujl CjLjXVI J ijjill (jj jX l A^i^aJI ^j^L-^r.-i. 11 

CjI J J JjJti-LI Aj^A-i i S i LiX l i l . Ll q j dil > UU I (Jli dLl jjj Aj^Xil jT-isw-u ^J_4, 

0 

• j£ \ i^i -kJl {jjl ^ jJii I ] j-fc A_-^-Q Ki Q1 J u JL i c_u.fij t AjJLuJI apLi£J] 


t (_£^il oLloj o'huJLI JLiui — V 
- - xj | (J-fljuu I 1 i i-oi dl^jaXj 6 U 1 {j 1 I o-*j 

AjjlJI JaIj 6 LX l til&L=- j1 La*! j_AjJLll (^jJI ji q LLaV I -L.jJLl^ 
A^luA ^ic dlljSj Cjijjiil Cjj^A ^ - -W J iV> ^J-C , laXttlfl (5jJI Cjl jXfl 4 

* AjjaJJ Ajlivll A_xx-oJ|J AjjJUjJ! 

i^j j-JoILi j < dlj-3-jJ. I 0_)Lp <ilj ~v - ~ -i *LM ujjJj I CjIjjjIJj 

jJl ^4-ajul! 1 (Jj-oj V 01 J ^ i i l l (j l Vi e-Lu1 l-*-g «Aj^lJ f 

A J -3-1 Lj.mJ £-4 \ \ j .n < \C. <. k-i-.i 1 Vm dLl J <^jV * EJi <LvJ I 

(2:4 - D) J! (^jli til-lj p ^j * j a^ * 11 SjI—11 Jjjj t-jl .ml 1 

1-clh* ^ J j L5^ J -J * -^ c aJ u^4J ^*1 

jp-utJ 1 CjI^jXjuiI ^ I La^ * CXPO ^ ^ LH* ^ m i 

\ * <Lts!l ( j r & l^a.AVI ^1 ^ ^4 j\-Xa 

j P 1 <LM ftL l* CiJ^ Ijl (Jii OiAwJl (^iil ( j a . x J) ^*1 

Ijl diij^j P'UL* -la \ g\rt. V1 i SjJ Jl a, ^l A \ 1 rw 1 1 A i maJI Cijlj Ijl 

A -v ^ l7, 1 1 I L ii Jt ( e i * <iC (j til Laj^Cj * AjjXJl A_J j; 1 5 J li. 1 Cijl^ 

ajj-XII ilLw. VI Aj-4-aVI J-^ jaLu jLL*V 1 j ^jJI aL-aj ^L^jJl 

_L^Jl j • iLiil (\a CjLa^‘ LlJjj-ii: AaIajJI 


Y • Y_ 



t \JlUj J-*-La £_Sj^ ^JaU-i r r _ i . fi ^ ( \ V) ^J> 

1 tr. j * t* \ 11 SjuI^AA C-l 1 L/k5\ a A_L m C. dJj 

JjC.ljS £- lu u m ali aJ.a 1-Jju.lI 1 6 Li! SjiLijj 4_j L) j.va ^ l aJLzJI iJ-A ^j-1 

• 5UV ^Hxxijl 1 -j A A fl -la j U 11 6 j-A 

•jfi) gJk-^ 



' CJ- 4 ^ 

• ) rr-U-ou t jJr. 


Lftj LAjjI jStl (^jjl *Ia £-* iiUo Lf lil Cllj-ljll ^Lfl Lf JLlilsJi 

3Lc-1 ^jjJ! <Li^pJl ^j-3 e ^Lll dj- ^1 . > j * (£j ^I * L*-* djj-aJu I joil^ Lft.a, >ji^ J 

fjllL. i 6 Li I aLaJi! ^ j-uilll 1 J-* j (Jik-c^l ^1 dL£ 

qIS lol L^jpi-o^. (^jJ! aU* A-ii d^J^ ^lll ^Uaill J£ j^A\ ^jS* 

jj.^44 jJ& Jj-«-OAil U- > X -k S-1 J-A ^La lxxxi^j-4 *UL I JlA (J-ia-iLT. 

• I j _=w J-u^jlII 

A- U i -L A -1,1 J I 1. ^IA A-4jjA_U A_xC.|^J>Ji (J-a jV I (£j I l LJJUJ 

J_ui,lj p-lli jLp (J-» iajJo^J} ^_u J-U.A 11 -lULJI aLi! A-Sj-jJj-J dJjJ 


_ Y • A _ 


Ajlil ( jj j Jg * u I AaIti il.a j r^l 1 (_jj( jj_>. yl-^ 

Ja l— -J, 1 £-A JL J \tla 11 I_u f^Jx J- ulU -0-O-Ajl l* Vi -V % 

■■ * • * .i * Lfji Sj-ilill 

r — *. ^IxaJJL 4uLuaj^/l Cj luU-i) Jii _ Y 

c,l J_i_lU 6 j-4 (J.C. l_flJ ^£. i—U-.uoi i L* I Ca IjlljaJJ ctaJ-^-i ^ iU I ^ In-r^j 11 

J-UlUl ^j£L ^^^ l K <i, ~ 1 J I I-Aj^Uf ^-L_=k_lJI ^ fk -L.l VJ A_ij^lJ 1 Cj Li^i* 

A-IL^JI i j-A ^j-2 ^ <\ a njj AjjlJ f ^_3 4-5 _i.5jlII Cj Iju 1511J (JJ i-rJ I ^ J1 A X IJ 

« 



J_=fcJl A_)j La \ \ 11 O^UlIAIILi uJ^j ^ jL^Jl ^ U-'v-ll I j 

J -Ati" Ia^ ^j-uUI JLxlil Ci^Lc, IAj J^tuj Aajb e> jV 1 Cj 1J- * >-11 £-A AjjjJi 
III .. ‘■alt l -- -xJl 1 ^-ic 4 -jajJI! 4^a -yJs 1 ^aIj^JLj (J 1 J u j. < fy 1 

* Aj ji-AsJl 

- J -f-* I I c _ r ic IaI^ 1 j f*- Pu^ " 11 JjL>U AajljuAj 

Cj Lc. L-jj jyjk. jxU . Sk \) 0 r i Cjl a-i-Jl I <jA.* '/■' * AjjlJi ^^IjJX 

j j JjJal Clil J. Aoka ;9 ^j LI ^jJI O IjlLjsLo. JILa ^ jA I Ca I J-L.: A IaJLu 

Ci^ld^jl LxK jI a^S 1 1 jxL-Sk-iJl jj^s -v jljJjj * p-1-t> u U -yli l^J 

jk-U:x 111 jJjh*_a SjLi^ ^-Lc lAL^t J-a_xj iiS A-jS jLij I **m ajl^xii 
|kl-L--v" 1 1 JLiI^JLJ^ \ lAU^I aJj U \ J-Ajd jA jl 

<ja-iljpj ( Aa-^.jiJ — ; ‘_=JW juhfj-a.jLi ^c. ^ 

^ic, L. /> j^j- 1 Ajj-tAjJi SjUI ajjjJ.! aj^lAjuII SjUI 

l2j i-j j_m —1a 4_uJju 1I tililj jaal^J i JjAj ^ i-S cdLlj^j * ^iiAl 11 Jjjla 

• [ A J \\ A C. ^jic. Jjl G L^J pH LljAA. 11 qjjI_^jJIj , U-V^ 11 

ujJ^Uk. ^Jjia £ Ui 1 A_i_i_l>jV1 olwi-iJ.1 ^ Ijilj 


j i Cj 1-> jJlfJi £_a ^ 11 aJ^ -i_u aJoj 1^) ^ic. A_jj l^v.1 I CjI '{I (Ja.-i.Iij 

jIja Jajujj J <J_lljJ I j_kil A-j^cojJl (jA \ _I j\ Cal Jl^uV I 


( 0 *L-iLi»aJ1 — \ i £t) 


_ v-^ _ 



CjLiLjKjJJI ciUn ——II Cite.^_ i^j :JI 

Li^cj <lJ m-i.^ I Cj I 

icH—tlX UJ ^ill ^1 jtA>,lj 

* JJJ& - uijW-AJI jSlj^ll 

JjYl ^.ill <> ci.te S^jSill ^Ul JUlil 

JI^I—Vl 13 a ^1 'U* CjJ^i elljj 

6±^ CiJr^ AJ— 4 ^ J<jV ciijj * a^ 3^JI ji 

4J- 1 . lilj ^ jJ I j~A s jaJ I ^f-11 (_>u LU Lj i J-=»- 

0l ou1 1 jiflJl |JaJU ^jJij ^-i-iJAil Cj11j^JL» ^-U-aJLlI L» i * i 

AjlIIL^J. I dli Li-uijjJI j * A Q ifljJI O Ills 1311 (Jj-S £,rwj_Lfl *LaJl <jLi-c»^^M 

A-i 1 t .! .i a i ~n \ i hL9 Aj_^J-1 1 ^-9 lj ) Ji t • 1. 1 ^j-a j x J\ JJlC. * t>-v > ^ 1 <r 

aj-A ^ in n> "i ^c. Aj^jJ ! I AjLjjJI f-L^Vl (j-A AJlLj-^w* ^ Ijjl 

♦ <uLiIjJ I ^L^VI $3 a f-l^a-a ^ JU> (j£*1 JJj Cj 1 J J J-l 1 

^J - \ i a ^vk 1 ■> s | Li J^Li^a AaLixljI a^lll ijjfi** L» jj r . j 

(\a ^ unj aJ\ nJ I J^Lalil A-i^j-a. ^la AjjjJI ^ (_g JULiljf 

djLjj £_*\ -it ■ * 11 ^ .-11.1 J ^.1- -y-li I Jj-*-j& jl J 1 J * jV I A^ijjJl 

ji f lr -kill Jc*-* {ji teAj’1 j * AjjIijJI S-lljjJ J 

1- 1 J_£ I—. 5 - 0 * ell j J Ajjll! ^ Aji jp^ «jl aaLlI 

t-ilc-'t J ... (SJ ±*31 jj^> u^ 

0 ..I^ V jllidl jjJ jJa^Ul ^-IJiJ JIjaS'! 

* 4, |J ^» 1 1 AjUl aL.^I j 1 A jJLi AaLujJI (j-a 
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CjUUI ^ Ho i A. a i a \ Ifl as* a 1 j SjjjJi £ j *^a {ja JjI [JjlB jyt *il | 

jl ‘LajJLLa CjULu Uj5La ^LloVl <-l- *-j A^r^ua-J L^jl^jjlJj 4j^lJ f q-Llu 

dll j jjJI AiL_l ZjS fi t tj-A La^vaA jl AJJ 3 l 1* Jj I jjl 

^v-- j-t,l pUJliVI LS i^ SjjLJI jliil HjL illi yli 

^jjuiUJI ^j-aodJ (jljj ylH PliljAjIl U’lU — A \ * ^ jh 1 I I 


Cfi j'j- 1 '- 


il 5 5 < 


1 LS-* jL'jVl jl—L^jll 

* JIjjVI ^ Cj la-oil (jV L^-ai 

‘ tiiilai-Li) £l% 1 ! Hu J Lot 

LljHo J_A*IoO dal -U-4.V I 1c- JA ? A oIlJ-O-* (J-lJj JdT. dllA 

i>j_& a!ji! ^ 1 : «oj • ylL»JI I.UJ1 aar. ^ 

• J Ho V j 1 J -10 j'l J^5 jAoj LjLUl inj-oaj! 


- VVT _ 



: Alachlor - \ 

— • (_g jL ftV\ ]| ^ajJI J 



Alochlor j 

N - (2:6 - Diethylphenyl) - N - methoxymethyl - cc - chloroacetamide 

(-fi-il - (J-ltu i A ^ 1 I A — (J - (Jjl-liS ^ ' : V ) - 6 

* jj^G^ 

U-* jh^ ^ cj^ (jlj Lasso aJ ^jlaJLi) ^jVIj 

j1 J-&J 4-c_luL |»JLaJI JjJ 

1-l-^ I <a j L_il La 11V I ..U >.,<: LaoLauI j |^ | a _m ~ j. ,j 

J J—2-11J S^jJl 3^JJ^ ^ <jAjoj 4-iL_=x_jJI 4-lJ^aJJ 

Jn 1 a i V in Irki i i_l—Ax.l^J^i| (Jofi L Ia -x . I aji_i nJi _ Ll I 

^LuUt ^j-a ^a.\ Lx^ — .fjusli ^_a 

_LfcjLSux [J. .AjJt .V i AJLaaXujI J! :=»-A £J I_U^J-J (_£j ^.Vl 

* ^i^ji 

ijJ — AjjjJ 1 CjI- \±\ "X- ^ J n -LM ltL* ' (jV ^ J-^ J 

A vLa jJI <Jjlll ^ /jSl_Ij — [j»-ljJLM (^J-!l a I-J-A J-A (JjAuiJJ 

a s j ~ U ^ ^ jJL*J| q.Lw u il jj-Lc S*1—L !i SjUI ^ o jjiL ll 

Li JkLxxll ( jr^ yJ * ^-Li-iJI A_ "L jo J { (jJt Lv u u-i i aJ—l uj^a 

J t ., j * A-LLLJI a u x UJI LjiJ I (jJ j Aiiilii Sj— l j a I<. o_i j-f> Lj 



f oijjLiJ H —aJf^j u 1 a >*“ 11 ji a > -L** ^ 1 ^ j «1^ ^ f i 

* 4 ^ i I ^jJ^xJI ^caj j 4 —9 Lll-«=i J r. Luk/l Ja *j t 

: Propanil J-uL^i _ Y 

_ : ^JllJI (j; j La-i ^ J 1 *-jLjJI ^-ujVI j-a J-uLijjjJ| 



3’: 4' - Dichloropropionanilide 

J-J. M G JJLJ J J-J lt^ - i : X 

Y£ — <—i j-A (J_g Lj^^jjJJ ^_g^l I 

Rouge J **^ «i Lj ii. l . l l 11 J 
^ /Yo —aJLlI Prop-Job v_j^w _ jl Propanex 

j|j—J1 (jlu Lt.tt.-h. 4 ^aj I—&i ^ IXrtV ( Jjuj * 4jL*-iJ1 SjLU 

^Ll-rJl t^j-A JjJ-V.* J JC, j 4j_uJ_1I Llli L_u I j3-^-ll jjVI ji 

* ^I jjVI >*^ 11 

AJJXaJi ^ Ij-^ ^.La JjjLjj-JI Cxfl j 

4 jLuinj dj Lij 1 4 -jj4J-I1 di f j J Lj 4—-J [ dA^j f ? ■ ** ^ cr^ 1 

l- ^LJUlllI <3 jjl\ yl*. ^jVl <—ijjJI J—^ 

I, <t * | \ ~ 1 1 j a 1 a K } 1 4 iU>*i I ! 1 \» a a** *^Ul L> d.\ j*> LuuLi_«jj 1 > j 

UJ i^.A (> 5jjL!JI jLilJf <> Ij-^ ja^Ji v^?J cA JI ^ 

• JjjLvJLI JJX. J L|jV <jjjj 

t* ( J 1 ^ 1 J 1 > ' <ii ->> n «> r^' N ' - Y “ ^ Y ‘ ‘ 


Siam F-34 




jj-; j 1 


N 3 f-) 


_ XYo 



jSK 51 aU il Ja5 j^uUI 6 L^ 

Uji ^ 1 - 1 I (£jiuAAj Slfclj^ JA _ A Ia 1.I1 j>» J«IS 

J* 1 IauLu'I IajLIa ,^1 ILiUAI 4,1 a .'.i~ j _ | ^ 

o_ > ao_*ji jajU: 

Cf^ L_fj iJaj <1 ^Lt.-JI ^Ijj'i ylt 

otaLlll ,^-a ijit jaj IoIj All -I^Xa LA • 3—LijAijii ^ijjLJl ai* 
^jC. g. i u <J l!n~—.uuV I (Ji-LjLLc, ^c-a' ll| - Lft*\ i aJ 1 -.. ^- | | 

4-ijliu dJj^ j—ftjj Cj Ll I iaL II J-aA ^ UJ^ J-ll Cyu^i\ j-HC 

LS n'-^lj j— a-^-VI Ij^LL 

* iiSUi Cjl^Lilil O wioui jfjjl 

4— xxi wsJI'^j i CjI ^jLi {ja f_y=k 1 i ^ dlJj^ As—3. J-1 La£ 

(j i^J l (J I *\ 0- 1 a J) J — a/l J —=>. J JjCL3 S jO-1^ 4 — a^jJj ^Lili <J_il Li j j-iil 

jljjl (_^ I U3J a 1 ^\a j VJ>*\J ^ J—uu 1 jJ_uL»jjjJ) (JA-Ji a") 4 XiAiiJ 1 CjI J J Li 

J_A L y =i \ A-rul A V 1 I—--L^Y I 1 J-ji 1 t 4j jjV) Cj!^jjLl 

— <V-± L . ‘i . lt l J J^y I L ^A CjI^jLj ^-AJ ij-u LjjaI] 4_ijl—jj-a.’J?! Aj A-i-u.ll 

gU aalI —uj * 4 J^L-k All j 3 p-L xJjuI 1 j—sa. 1 (jli _o-*_l! 

(Jj JLO (j-u—ijj jjYl jijjl ^ 4 »-g» 1.1 a- a 1a 1 |VJ J—i J^LjijjJI 

U-a ^ru^xi 11 j _i fdij 4^jJ! Cjfjjlj (_5~S <Lu=» L i ^ j- a I 

CiluLu Jikla a_1a jjVI CjLjLw J—aIj ^JqoJLII ^1 

(j-ft J—jlLjj-Jl J— <u*3 L5 ir. jjSI Ciljjl-J Ij—lj AjajjJI 

^il Lj jjjJI (Ija A—XA^i t$l jl Luli — A J-xi jJ I CiljjLi 

_ i OllLil A .<ly> jll Iaa A_J in AajJJ 1 4 _ n ,v ll CjLiLjlI 

Jjl y J Aa-uI^iJI CiLiLu J—iwl J lLuLjjj-JI —=A.J 1 1 (\SLaj I a-lj 

* (jZ' J.* p v > o >_lf ^ jJn_i ^Vl CjIjLu A-i L 1 



Ajj—lIo. Cj|,.i aci 

aJaaj A_)^ l . M . 'x S* f A_ l ,a_i_uJ f LU ^J»J 1 lLLI j (^lij Cj La Lj£J I 

6J-fi (j l ^J1 £-a^-i idJj I lJLAjjijj __ I ol^aLJ 1—iJLi l^ju-<a i*i L 'i 

^Lil JJ^JI uLu^ U ^- ^l -LLijjj J a * M . * I ^J-Lc. jj —*_aj Ajj-duaJl CjI.Ijl ill 
( ^ y u 1 ) **—■^4—aIc. La_A ( ) Cj l j^j-1-Li^U 

«Lij- jjy\ oIjjLj J-1 ^ <5J-^ f-k-=^ JjjdJ <> 

* W-f 

(2:4:5-TP) u ^lLu SjL ^ I_LL. J^L^JI L£ 

jloJI j\ JliiJI jj)l\ ^ j 111 SatrolJ L-u ^jUJLlI 

*- La Jil Y * * jUi \j \0 {J Ja a i {J j.jjJ ( f^A, j! (j-a ^J-aL «-l — < l 

,— lJjLu-uJ( J^Ja — 1S L* ^Jf J £j I A - t j — (j 1 j_ail 

<i 1 —kJ*)} Li ^.jlilJ Kl ( AJ f I j A (J^X, jjL x A u- t i J4 U 1 x -ll Ij A ^)-A 

♦ j JAU I Au-*ju Ljj-a-J I l—a 1 U^ V 1 5 A-lAljJJ 

: Diphenamid — Y 

• tfjLeSJ! jiUJI ^VI jA 

o ° / H3 

N -< I! / 



N:N - Dimethyl - 2:2 - diphenylacetamide 

a^'Oi^l Jjllii (jili Y : Y _ JaDI* — i) '■ (j 

lH ur 4 - 1 ^ ^ Enide j_ll jj> ja. 1I Ij^J ^L^ijj ^Vlj 

• D wi d . ’ . i i. (j ^jji Li i) I .ill , f 


- YYV „ 



I— yi - wI L:,^ .i mA jaaIIsjIj Jai“l,.i j 

(Ji- > a A»a L^J [ jJ j * «**> l ^ l i jj-a Jvi— C. ^9 jjljjSM A t^Uj£ j A > i i -v * I f A_iJ j^J I 

flJij jj-LaJIj J h ( . fl J \ J — Lj J-cJI Jj—Q j — jj-llLI LuJIj — ^-ULoJaJJ 

J- j l A J A «3 1 ,u ^ -Liil \1aj — 4_ij Ljju-iiJ I Jjjua Lzd. I La J_LC_ J .> I I 


LA • <LcljjJI (J— >a <LjaJJ £-A 1- 1-1 I LI-JL».lj <Jaji 


l. J 1 m ^j-1 J ji JjA-i 1J J j Sj 1 JkJ (J > A Cj l'-ll ll 1 jj-* £_A. LL jlA.* (J_ 


* f-jLuj ^aJ 1 LkijjiJ I c^IjjV ^ juo. SjLjJ dJ jj 

_, (_£ jJ I -AA £-A A A-LajJ 1 4_1jaJ ! m< 1 4 I Mir j^_L_S >\ 1A llL I J J 

4-jL^aJ^Jl (j-* '—Lla) aJ- 1 Mii a 4_iliiziJi A-IjaJJ 1 L1 i 

^SLo_i i ill j C l. ■ fl -i L ch l- > 1 4jjjw_i (\a \ -e^A 4 _]jaJ| Cj l U i a. la jlu| ^lf. 

• JJ g A aLj^LL ^Jl (J i ^ i 15 JJ-l ajJ-A-V 1 4 _jJkL f ^ aAA^oiilj ^. ■ r ^ 


4j 11 .11 j| ^jtiA L 11 11 jj J-J lIa 1 . -J 1 1 |Laj ^ ’ 1 > a Uiu 1 J jj 1 j J_u j 

OI jAjAJ jJ <13 IajjI j_lj — AajaJI qJclAu ,JJ-9 jjre * Q t ~ t 1 1 - f J ^ J_vC_i A v< 1 j 

i^jLjuaVl n _. jjd ->> H ^jAj Ajj_i 4il_i a/iaI I «jjl jAjaJI /wa 1 


^9 J) i j & i.^ p | uJju J-la\jJl>I a (jli ^JaLftJaJI J_aa «Lj l jA G (J-5V i <-A-A LaJaJ S 

IJlaj ^1. q - L u i jji Laj L Li ^ f l ^3! jjV 1 0^ 4 jjilA jJsLLa 

* 4_j i^-V-1, 1 £ja ^L&1 4aJLc o 1 J 1 . a Lft-i I Ji a-ja LaJaC. 


i£^ > l " s J lIi L L‘i 11 JJ _L^». <lL*u1 j-J ^ 2 JaA Lxi-i 1 J j 1 




• jljjVi JAJ I^lj \ T> ^—ilJI J Lp -f-dl >L-C- 1 jjJJ 1 A£. \ - 

Aj*| 4 J J I jij I j jdaLa-LJi LliLLtA <^1 ^jL^I jjJ! CxiAJ J — 3j 

J^jui Aji LA * <LaLuu JAC. gjljl yJi 1 — 3-A*!^ a^Giilj jJL 

J_5 «=■! a-U-ll cjAjij yli (jlJ —ill l 3jL^ > - k CS-l^- 

jj^'aiiL (^,1 ^ Aj ’ 

^ ^ \ ^ 1 1 < ja ■ jil^ i J 1 1 J ,A " 1 _' 

I_JAlj oLijjl (j-1* 4 — 

♦ otLuJI 


_ YYA _ 



j^J J&\ i 7 j.a.Jf J—J.JL 




Pronamide jijUjjj « l 

‘V I J-4 aj-a\j Jj-i 

I : ljJI -Ul 



Prcnomide 



3:.*3 - Dichloro - N - (1:1 - dimetHyl - 2 - propynyl) benzamide 

( ^ 1 : \ ) — a — j^jLj _ ^ : V 

• Lll^VuJ 

Korb j—iiil lj- a 4-j ^_3jj_hJL! —j»JjJI p x,i V^j 

^Ajlj A iA j Ai Li v i (I j A-J^sJI ^jL^ L i.a.B.J f <La j 10-1 <■- ... i j 

LkttjJ [ A^^LsLa ^-9 ^Uj .— 5 ja « i o -i 1 6 jJjJ1 Cj! j J u^IaJU 

A^a j llLv ^_9 SpLfiiJJ a...5 j W j u uij qjJ-% 1 I j-A j * S j-a.JlI I 

* Jj-JI jL*jVI AaI Jj tile. JjiJl ^ IajA£. JjiJI 


tfrl* A Ip'-* 1 1 OfJ j A-Jj - *> II CjLiijj^ ^JojujI jj-J j 

^1 J-l-cij Sjl ^ J -*- <_5*^ i- ; 1 * t r ^ (_£ 6 

^ J {, ; [Lj A t a 1 i ■ n^ t 1 I i^l -w JI ^LuijLil i_9J'j-J i- l 1 ■ * U jjJ 

iS-) **“ J J lZj i-i-J I J J J ^k. aJoj^u l j-j u ** 1 * t ) J * aJ A—uil uo H C* H 1 11 1 J- 4 - 1 

Ajl jJLiJ j • Cj Lilli f-1-a.jl <J£ ^ j* LV i j j!kJ ^llll j\—£■* J-A ^^ (jJl 

l 1 jj^-tj * LiibuJI pijjkl ^Lj ^Jl jJ )$! aJU il! J1 —aj^.1 

| j A Cil jlaA A — ifiljJl Lilli J ll J P Lf laJ 





:CDAA _ o 


i#j WJ ^Vl ^ CDAA ji jViTi c^IojjjK 


: yJUl 


?, CH 2 -t|i-CH 2 

II / 

C!-CH 2 C-N 

CH 9 • CH- CH 2 


C D A A 

N:N - Diallyl * 2 * chloroacetamide 

j-i-a Lj * ii l jj jJS — V _ 1 ^ III — lj : u 

Randox j-a j— i^ll 1 i —=>-JI ^w-uV1j 

LLiIa {J. ft i.l i >i i ^J.— i_y-^ JLl-La^ 

-lL^J ! £^A JkiC. <AjUi. 

la I ^ i La^ — jj- <-i .^-1 f a a (jr* JJ— ~C. j La^jL^aJ! — SjiUl (_J u > - n La_A 

JJ _ c. (jpdc. AjJLi_aJI -a Jj-Hj £UA LjUl^. I 

4_i_A-j^jC ^IjLij^Jf B—3 J1 H L-cijj-a-a. ^lulju^aJl £^a I 

• Randox - T u j Lij l_aJi ^_a_=w , v! Jo_J_aJI^ 

61_ A . ft Ajauiil ^j-i 1 _ ^ \ < a aJa_u£,j *UjU f A^j_a*j ^J-4 Ja_ij_jjj 

A-j^juajJI Sjl—U A ) 1,111 j £jUI A i i.ii*i c^.t ua. ^a 1-^L.tLfl \ A-j^jjJ| u-iXjAJ 

jAjJtl lj—A p-Db {_£J-a ^jl c_Sjj_*_U (Va AjI Vi * A 1 ft a'w iil | (jJjJf 6 Lla A_la£ 
— AoiajJI A_i^aJ f £_jjLlai 

(Jj-i-qL a^i | (\-a jaa |»-u jja V 1 L,Li l ,i*,t J 1 ^jLdl jaa'UJI I j-A 

* Jj-d I I J-A L^_UJ ^SJ ) 

— ^J Lklui lj LiLaJI Jo—ilj ^ f ! aij 


_ rr- - 



(jl JjJ-zjl A_la-Lll| Jj Lc. JJLXi -1 jjfc J 

* <HjlliJ jjJaJ) < Ua -J.il I <Ljua L-tti-aa I ^j5> a i 1 

'*r: 

(^l vJjLLiJf 1—Uik-1J ‘Laia^Jj J^ajJI 0 uA 

^Jx.j J Jaj-i L-t ^.Lc. (J—°-*-^ i U ^ I O i Jjx ^ 

dJj£ J A * \ j (uncoupler) La^juA> a_i jvc. Sj _Jj-«ai 

* L^LkJ I Vjjx l jJ I Cj LujjV I Ja j U V it" ^jJx- 


: Naptalam fVLuL _ "V 



Ajqptxifqim 


0 XJo 


N -1 - Naphfchylphthalamic acid 


<il i aV lia (Jj Liu — \ — q {jAu Lx 

^VLuL (JajJLi-u_i^ Alanap <— 1 LV 1 j 1 1 l^igJ (£^ 1-^ 3 JI ^_i_u\i|j 

g-xLu. 11 j CIj L-C-jLJ ! (jXul Lux Lujl—LL 1 £_lu Sj^j-u=» 

u.; 11(1 £a Lla^J ~V-a ^, y J Lulu (Ju_*jau_i ji—L ilI I <U1 Vi — P-LjLgJlj 

C^K jl Ancrack dhiil /i ^X“*u ^LLlj j^Vt Jojliil li*j 
4 -a j)i—Li ^liuVi J_^ Lx ‘lj ^ —^jjquj Klean-Krop c_ij^£ 

^jljjjuJI Jj—fiJI lj-Q 4 d_j-aAj|j jfjjVl 4. w uj jX. 4—xljuJI (jL Li^JI 

_ ^auJ! CjIaUxa J_£>jJJ aJ fVLLL (jl -Ljx^J LaJ^ — L^j-aJI Jj-3j 


* £jiJI jLfijI i i-k 1 J aaIliU LiUi lilj 


_ YV\ _ 



—*1 ls - 3 f J ^ cr 3 ) fVtajLJfj 

JjoI I i j-ti P(^j^ jlj A.u=» L^.^jJ I p Li a_a ^Lll Jh^-^li-i iJ-i_uJlj l jj j 

lJ~ * > - 1 6 } 1 u * ^ ^ -i ^ jJ I l-jJL-u l a jj5Li 

^_a 4 -j p Li^ aJjj 1 > r ^ ii i 4 -j <j_a L*_l I j_i_i I ^j_L=-L I j i j_j jjj j ^ jJ I 

(J J CjI -uj jij-tol .L j ^L_i Lji^J I 4 _a j jJLk 

A — T Ssj-i L) iuLi 1 _2 5 JJ ^-ijA-iI Lxi ^]_ U \ ^1 > ^VIIjLlIIj 

<l! Le_aJLi_u ! ^jJ-C. '—V J a_l! i I _iJ I ■ “ x ^ ' £a_> Li-u I 

' A-ljA-i 1 lUj I..XJ JlLaJ 1 \ 1^1 A ^ \ 

J Q a > 4j* f ( j I Sj-i ji Oi^Ja c _ 5 -fi ^.N LLiLl 11 (_£ j->-2kJ I J-Ijfaji AiljJa J 

4 i_i JlLzJ I j_r—i [ p l_ -k ^ iV I 1 —^ _j j_l5 4 -j 4 La Ul- 1 I 01 jjl_±Jl 

CS JI ^Ju jl V yUJl ii-a ^llJi jJ^JI jLi lafij ^ix^jVl 

_AJL J V 4 l'l I' "k-1 I <LL, f J -AJ_1 (jl ^ Jii-l V Lo^ C jJiLLul 

_ 1 / *^-t^i-i-ii jji j \~\ i;y i ^ jl I l—iii ■ *i dual i ^ ajjLJI J-uiia 

J a 1,1_a jj_u j .rjlail -U-ia.1j Lr -L- llj LjJ I La^ 

J a\ 11 oLUJ — uj[ lJJj ^-lc J —^Uj — c?J—^ 

Jo^jJ^Vl — (J a ^ 11 (L/J^JJr-^ J—^ 


- vvr ^ 




: Napropamide jxa LjjjIj - V 

-k-11 Cj I J-u a V £J Lull I jk-ui\M j-A uLlaIj Jj-jlj 

— : J* (_£jL^iI 



Napropamide 


2 - ( u - Naphthoxy) - N:N - diethyl propion amide 

j-ljjij-j JjLlI L — O * CJ ( ^ 1 — Lid^ . T 


(J A.-*." i.uj^j Devxdnol ja j_ljJU I j—, jJ (j?^) U >11 ^-mjV 1 j 

4-aj(—H I £_a i-11 ^ J—5 j ^ ULu'V f ^Jj^ 3 Lj-H-i l .fc t i- ^v . Jjj jS J-J-A' JJJ L 

jljjSM 4 i A t^-C. ^h 4 4^s_U=s*jJf 4_iJj->J( loi-ij | ^.U_^a 

3jjS— llj qj—aJIj jjill Jift jljjVI *—jU—^ 
AwajLs_a aJL mli u f i US * jU.^ 1 tfUiSj jrlSJIj 

/jS-A i 1 aiT S^- A . g J, [ ^Jjlj ajl {J 1. LlA^Ij \ U j U > ■ ■‘ *iVl 

* ^l«i I a U 11 J » »i -» I f Ltu » Aji J Ul d La < - i j. u I 


f h \ 4j 1 U£ *1_ 4 J- 4 AjjlJI JjjuJLK ^ j llj 

aIjLi A.J ■' * * a j m»« I J «Jj <U ^iJI A fljjjJl Cj Uj l5Li f A Ui-wtjj »l a 1 1 

aJ Uju ju i U I j^jJ j) *\ Jj^j S j-i, Lfj ja-*Li u \ jl AjjIlJf > aJj^Js 

aJ —III Jj IS\ A L j I A — aIc. UjjO- 1 J—3 Jj_uoL^li (j Aj j jjJ 

jjitil A—I La. j A_LUii <5 ol2jJ[ <jx*^ S_>Alx* 

* 4 i . LL-v' l ( jj*.*L i. -v 11 jjcLoJI j^ju U ii-i 1 1 4j1 — 4j 4o^L»Jf 4jj i .- v Jl 

J ^J f ( ^iaULJI ^-U ^ ) _ jjJ —aJI Ai— 


- YVT 



O LuJ I 1 J u l L<l£ * Lc L«_u A j l l _5 3 ^* > *‘ < ^ ^ {_$-! I 

<-c.L_a ^JLC. ! jA ^Jj Cjl-iJ-UJI j L>- Cu\ J ^JaLaJaJl (jXa. jJ-l Gj ^ JI-^ I 

■ J.ljuo UJl 1 aJ-A CiULG ^yic JJJJ V l^i-J UJ^* 

: Propachlor ^ 

_ : ^llJI J-l^aJJ ,xjLiJ| J-A 

0 



? * Chloro - N - iso - propyl acetanilide 

JjiG F CL^[ ^ — JJJ-^ — V 

Ramrod auif f j a a_j 1 (Sj \—^ill J 

j til 3 L> 11 V1 (J—j-i »-> j i vA i j Bexton uX < ^ 

U^-i LS*J Jjij lA 3 ^ J * J j —II O^A L J I 

|j liiiV I J—xj J—Aiai s Aj l.n j G.i u 1 < j5 v^ .jj — (SJ r ^'^ I |J. t -> o LaJ. 1 

<_yi| L j. " J 1 J — uxi (jl iJj-3j 4-J^ILll ^jIsjjui jjji <Lflliuj| J j ^ tv i S jJ II 

ijliLuV I J- Li J-* JJ-KLjjjJ Ja-LL 

" SjjJI ^ 

l>. JL La (J-^u*J> Vj AjjjJI pi p.i.UA ^U-iuj (j-a-aJu j 

A—La-i_u!^j 4_i^jJ| jv i-) -k G 1 1 (j-Qj-XJJ j ^1 \ - eS, * 

qui 1 j * 1_^jLaaSli! ^-k-aGjj L L yc,j^S^ Ll^ a _Lia^iil oli-ilixJI 

CjVwI—aIB LfrJ-fl aJLoljjujV ^ a~ (_j-S ol—d-uA —*^-a dlti-A 

Li^Lxa£ — —II p - U •xG I J (j-oj-vja Xuil I'J-6 ^jV ilLljj d 1 



Ojli j — K —1aL a-11 £_ljU' i *\ i SJ-A ^ Li_=wjJ jju j 

• <aj n I I Sail I ^ A.u» II Ajjj-ll M-i-U j^a"i 

a-LL 1I ciiI^jLJI —=>* aJ 1 Iso i u I Wi 11 \ i L»jj_J I ^ ■ tj 

^jJf l i I n J I £ j\ a ni V 1 (JjuS SjLucxa Ajjal £_aJj lillj jjl jJjuj A_l 

A > /•» l i ft [ I ^ I ^j J ~fc 11 l a -j^j * L»yjsJ 1 <llin"w <il ^yJx. 

A-i^lJI {\a Aft iU II Li^aj pllal AjIjjllII S^jjLJI ^j_l_u ALlu]j_ 4 ^ail 

* (JjLajJI aIj^I (_Ji <y-fi liilj J_*-j Ij j^j-ILi aLL-LI 

jJj _aj Sj.ll I CjLjLu <J—»J a la—a. j*li-^Jili jjliLijj-dl 

_ A_ijp-w 1J CiLtjjpJf jAai £_a CjIjI pJ 1 tb ji ;J_1I a -Luj_i Aj I Li L^U=J[ 

Jlla ^ j,>LLijjjJ[ {jc. cjjjAAj 

Rrl^A AJsuoj I JJ A 1 [ ^j-aLm^l (Jij uj aij * .u '*iii dJa £j1 jpjjj olSlalil 

* jaillll I ag_i ( ySj [ . Lil m 11 S ju j-c. A Laai ji 



Uj£J | CiluL^JU‘^5 


• _1a : V $\ 

oUUJI< JJJj JUli^lj a^U^VI : lulu 

♦ CiL aLj jiiI CjIjlxjI ^j-x-^JI jjjTGJI l luiU 

* l-jfl ulnlll C*V UjuI^V [ i tjul J 





CiIaL jiii Ci\ 


: iflj—5^ : Vy* 

^jioLkiu^Jl a-ajLLa 6^—oUU j£J! oIj v ja (J^ju-lau 

Lj-uedf Jjij j£lJI j)--^-j.) Ji. (Jx-alrJU (JA AAC. ^s> A ij ta-l J( 

CjIj—J- 1A <Sjj3 <jov Jjlj — (j-^-A-^iI jLxj 

^vlx. j!u i> j ^jl aJ u*i i a_A ^jia Li_rwJ I A^_s1^a ^ie. Ax. j l /u% 11 aj—A 

^ 1*15 j Ufe ^jlLlI Templeman & Sexton ^£o 

li-+i O \ ^ u.u I . b\ j tiLiALjiJl yaa ' -»■ yA j j . f t ■% 1 1 ai \ - ft Oi J— .'.u 

— : —aJi 


H 


N 


0 

II 

C — 0 — R< 


Ri 


U j&\ jdyf^^X \>/' 


U^L^I t-iil-k i 1—(J^ (jl Ax jf-^-'y 1 i &id$J Aa 1—*JI Ala.-i MI 1J 
dll jJj <L8_uJaj A..— QjjJa LS 1 ^j (_g jx^-J i A^so*.Li aJ.laj ^C, 

(j i J&A wllLa * 6 j ■ ■ ■ -A jl^al ^jJ-C. —I I -J- - x C. jk.'LAjr 1 11 ^jSLo_i V 

CjIjLlU! jjJ-s- (J—jl- 2 (_ y -tc- <J— . *j . j La jjj jjji^JIj ^lijjKxJI 

jjijx. Li^l _a. l-mjul ^ji j tl»o-=w tj.jl— aJI 

iV 1 f ij —jo IawUc. lo^LiJI J_oJj JjLiJ,l yjijj V LoS J—~ g » o 11 

6J 1 j af jj (^A y^l l—£j A liok. <J£!j AXaUI UiLikJj j J-JO itllj-lj 

• LijjJI oJJjGaj Aaoo.AHa Sjj-j - oo L^LiJJ J .yc> 



2 C: 12 LilI 1 j JL£u^1 j * til Li 

I ^S La -X j pi-11 ^_S I uL=w A_LLi i—1 j Jc Ac. Jpa_-^L. !, | a J_A cJj-i-iA 

Cmj La IjI lj-x <JaU Uja^G ^ f | LH 4-i^lJf ol in-L £_k-Vi ^ Lc. a J ij< i 

4-Ajl—i-t pLjj^jJf \ a -«ml J lc. pl__aJjJl ^juC IJ 1 jjijjVI LT^ 

^j-2 [ J^k.j. 7 kx.. u J (^j^ Ac . iwjjjji 4 Cj I j I pC_i ^ i a^AjJU ol_J_i_aCj| 

' Ajj^JI Vi-uuV aJjI^^Ca! ^ 1 c. Sjx. I—Ln-a 11 dUj^ (J_j l_a 

aJ jj-a j ^_Lc a _!£, lu-aa i 1 L d**J> ta IJ f 4-J^CJ | £_a <Li_JC-u qj-oju LH 

l 1 ^ ->■ U ^ ( ^J_c A i- r\ Lju^ \ . a i p . i > I A t * A^V I (j L5_i^-uJ I j Cj 

* 5j—mJ, J 

wUI jjJ^_JI <kui[^j JUlilj o^l-(j'* ^-?*JJ 

L-o_i_a\( | | j_A pCij —. V j 1 AC^pjuJ pC-1 l-i^-i-C. j SjjJ 1J LijjloJJ 

bjt i i*^ AajJj '“'7a7i IJ plii L(Jj_i LH Ci-*-Alal ^jj_iJI aJ-A OjH 

£—A_xjUl 1 ti pH I G A - X-LaC. J-A l t. o > -aS^ I 1^ Ojj - 

pJ — Aj jli. jCl*^ ^jJ-IIj Jj r i ajjl 

♦ ^ucj Li-^Ca. V I A > 1 a T- 

; CjLaU^H ll CjIj-uL ^ j-ullll : HI Li 

Aj^jJ I lc A_uHjLIa Cj 1 1 1 * ia^ Cj t* Li^ Hi 1 Cj l i a (_|aa_iau_i 

jjj^xJl j_J ^jjta L *+1*}} [ jjli Ac. CjLjLilij JAIj J tl x i t^_kli dJ jj J 

* axLxajJ 1 (j^LCiaJI cjI^jLJ 

JLuuAiit jjV I J^wAAax-A ^Jl W^jjl ajtii ^ AjjIj| i '*■ V1 

AiX.1^ jjt i-Alijil' Cj \Jjti tfiA JAOJ Aj U . i I I ^,1 j^Jl JJJ-H 

-—Ail I li* (jta )Jl& JJj (> uj^ JjVl oI^jLj UIij 

<U^ t j oijjL ^L^Ca'S JjI -ill cr* l e jJ — 

• Aijj^ull A-l jicLA U-* jjSM CjIjjL aJslj^Ijj 


_ Y£ • ^ 



JJkf J Lfl j jJl. Lj o i—J^jil i> J_A £j1 U St . J 

<-f~—C jIlUjI! &a$J Jl) u_al—C15kl ^5 Lu <Gla cLJjJj 

* ^ C iflo Li ^.1 Jlilj Ixli I 

*—' L*- L uJ 1 (j*a j >_i“^ ^J-C. Cj La Lj^ tSLi j Cj Lflo xS.a jjlIIj i a 1 | ^Siuk i JJ j 

(j-a ^ J—^ 6 J—A jJ-k G ^jl SM vj[ 1 a j pJ l.^j 4 t 1 j i -l .. 3 1 1 

• d*4 <LIS A jjjloj ^tJL-aja CiULiil! ^gJ.r. Cj l jJ, I 

La^j_i1j jA j pL^ t I 6 0 A Cj 1 fljo a a LI £j_a J-Ajuui (J jLi 

CSJJ^-* fLflj^joJl <jl ^ LfM-aJI (_f-fl ^L-aiiVl 

ilUj£ Jjxj >-^9 j * Cj U1 U2k.ll i Jjuj ^U.u MJ 

(JjAja ^-Lc. jJjj ^ CiljjSijij ^Jjuiiil J-fl-i iwfLSjj Cj La bj£ <J_iLiU (Jj Hj ] ^jl 

4 k 1 xr. I , ■ fl 1 Vi*i ^£- r^aL j 1 j —X UJ~^ ^J *_ ^Ln^i V1 

ij ijJ 3-iiAjjJ^cJI CjLaj^l Laix * ^jju-aJ! jJjILCJIj (j-uiuCll 

a L , Jji S ■ k . >^.i Uljjjti lo-io* i J-u-a£ jJjiil 4jjLi^ 4j£,LjjJI i—a^-V 1 

• j^jJI j ^j-mq'C I Jo*-* (ji Jo j-Jj i ilUj uja ^ la jjoJ I 

/j** ^j_u mil itLljSj XJj^laJll CjIo /L . .*11, 1 1 < U a * i SjLaj <j1 Lai 
4 iIr. i—Ujli La-a 5j jjl CiIjjLjJ -LiLiio ^h 4 ^-La 

* 4 t*^> 11 CjLJ jaJI Cj 1 ajloj 

x ,tai*-j ^iiiil o-iij Ja»-» 6^ 

£jt, iUjj ^j^.J>1! JJaSJI 5J**. ikul: tpJI c^j* j" 1 ^' • X° * 

• 1 •. - I ' ■ - I I iJjIjj'y 11 II SjAmI * j J-» f (ji (J A J * ]l (Jjjia 

(ji JAjli oULjS JjUji — cl, — o' 1 i> Jj 

JAjU jlji( A 1a (>. !Jar. (j! a-?-j ^ ‘S^- 

j~. .v. ^<. ij ♦ jjiil! jj^yKJ ^jAaJI iaLij (j-“ 

i^j|~.^ jjjji^JI jJt; <J (_>-J c*L»Lj^ Jjl_Aji — u — 

- 1 ■!< ^ j. a 1 1 JjJaaI i 4al»r i-ilij"^ 


(yiiUirJl — j>.) 


- Tf. > 



I (jAJ A^ \ j_Lzk. 6l f- l a-Lk- 1 1 JJil Jtuajl IS 

o La Laj£J Sj-a. imino ^-u/i ax. (jf-^ jj l j ax. j-q-^-a 

A_1 I ££ 1 Ax. U S j-A l2j ^ n t <i > 1 1 CiJ«-l-2u ^j_3 q^jLl^VI Li_iii 1 

A -Iz ).i-. j i ju Lj u i J-A (Jjc. Uu (jli dJG cr^J _ J-* (J-c. L£j U > \T\ a A<- . 

—>1-J-A aJo -*-u I^J djj£j A Mjj 1 •%.,".1 1 (j-1 jV l AxliLjj Lij> J_d1 

« - A Lb j - L^ - , > ■ “i 1 i.7il 1 AJLA I (jij — <J j LiCLa <JjL*.^J_l oLiLijliJl 


4 f 


juUxx G (J- a j i j (JjIjxS £jl J La^ 

di 1 , \ v l-lyiM i 1 1 ^.Iru II H £j_U * a Q-i^SLi A-a. G*i dJ j 


ji j_a aJI ji (j \ a t, AjI ^A-^.j Lad * cj \ a7 u. : J, i ij-A tiiiLi_kj^ . 

L«- * j I (j^ fl-* dJ jJj (J-JJUaxJ 1 A Lulu 1 j_l I Q 1-1 i (I 11 ^j-4 uZj l 

■^JJ LT* UpJJ"^ Cr^-^ LT^- '--^J CT^ J-“ 

* <JOX=U J^JlA- 1 l 

I I « 

grana iHa L>j u a. LujLloI ^ji » <jij 1 jdLuu^Lxlj 

Axl-Aj CjiAjjxfc. ^jxj I JlA^a 1-*_i jjj Ax j j.* stroma ijl-^ j (j-*. j 

v^jIjLuj^JI <j_U 6 j 1 A t £j_Aj-i jj*l iLa-> lLu-a (jj l 13 1 l1$J j AxIjjjjJj 

J— ^ ^ l/ 1 I (J ^ AxUoJl AxLujjJI 


J—^ 




• ^JjIjjlJI 6«!lA 

CjIjxjl*. ^a.'L £j1 4_ix*Jy*iix]| j| A^xk.^aJ j_a^p jJ, ( ^ Lljj i l Cj^-4-li 1 dlj 

Ls lc. I i*Vl i A v 'v i * U i i , »»Ij L* i_j^5i_l 1 Ax ^ ..a 1-l7> -l 11 

6' ■_V y j . Lfl_q .“*l~ t-Lll l 

xr J/v1 1 li Jl^J Axu ixuLaul l tliLjidiiij Ajxlil CjULdJI LiMidf ^Li^UjI 
^jJx. *■ 11 ^j ^ Ja-ui. I ^j_L_i bJ 1 jfl ' mi A_1 I uU^J i..— k O L^^J, l 

jJ 1 jaI 1 ^ 1^- uiiLiLillI iJ la o-aIjL* L-ijjili cjLjlxll a_laI_J 1 jjVI 

’ r ^! Aj-> A J.l Jil^ 



: ^oS-uLaH oV I • LajIj 

4 s a ... j | 1 a U;. ^A.1 1 | v i il r O LaL j£l 1 Cj*J J j j-a Ch Lc. j -& y a 

<■:_« ol.ux4 oV'««'>>..i (jj ^jiii (jJi c?j“i i 

* l^Jl t jjA j. U?^ J«i£* ^j-3 J) fl ^ ^ 

: Prophain — \ 

Hil ^jLajSJI l jj . hu 11 ^ u\/1 j-* ^Lijj-j 



0 

N 

NH — C — 0 -— CH 


Propham f li» 


CH: 


CH: 


iso-Propyl carbanilate oJl^Lj 

_ Chem-Hoe ^ ^ l*i* 5^1*3 *1^.1 <J 

IPC jA r: jl J ^ * * **j JjlS Jij 

<*jl —II jliilVI (jiuLijx j ^ * 5C L-uL^i ^UjjJl JajCjuaaj 

<-Jj .-^.11 11 £ 7-4 (JjJj JJ XL La^ 4- 1 1 . -H. \ 11 4_i_jj -w 11 

jliiiVl J-*-^ jl Jjji AJLaaIaaJ £j£LfcJ U£ _ IJ 1 4iA. jr 

1 J-^- 6^1 * ■* ^ ^jLaj ! l (Jj$j /jl OAJJ — ^^Lawt | u** W..1 

• ■ k . gfl j 1 Laj —ix. ^oxli V (j f i SjjLJl jjk jji 

(j<-J *Jlj > J ^ J * U V’7 J I ^AjLjJk*j^. 4 _a j 1 . fl j , J-A*I^O j 

* jAA-al^J.1 ^A Lftj^j j^jjj ^a L - uJ l J L yt , aJ I J 

Q-liJ-4 3 sP L^jLj-iaI ^JjJ ^UjjjiL { J^k \ I u 11 J_aLrj LaJaC.j 

wLa jj J. - i-il I ^jIjj JjiaJi \ J cd-Aji-uJI jj_a JaaJ! Jjj_i — A_j jjJ ) 

ji j — Ajjxljij 4-xL=Jl JiJ j i 1 jj (j-A t ^jjSLi £• > *■ ^ * j LjLaJi ^ i * uli I 
<CL* I Aa jj J .V.. ! aJ^j^jIjj LjJLc. j-i i a t aLsjjjJI ! J-^-J 


y ir ~ 



jjLLlJI jjI * ciiLilf M —cl ^oill jLj Jsiiij — jl jjV 1 

* Ax.^juj aJj^ i.,jj fcj.t LiifCj Cr lc Sjji.5 A^aljJI 

j? 1 t5j-^ u' ^ ^j^= Ciljjii V ^UjjjJI j 

j <a l i] r- J I A-j^aJ 1 I J J I A — 0 La£. I i <_L. »>jLi j-ijjul l ^vla-L 1 

oJ-4 — Au^-J i p ^ * 11 A_i I Lo^ 

* £JuLkj/l J_>t3.1 V Lflj.fi V L*_a iptiJ 


: Ghlorpropham ^Uj^j JS& - Y 
^jUuU! a_ 1 ^ Hi ^7 j I jJ I ^V I ^Ujjj jjKJI 

- : 



Chlor-propham ^ j>j& 


CH 3 


c h 3 


• j j J-K. lj-Wi JjLijjjjj_i f | 

iso - Propyl m - eh loro carbanilate 


*±U_l^J _ f Ui'lC.* jJjjJJj J-A Jjjll Ij^J (5 jU^JI 

LT^ <£J*^ ^ ^ ^ Ljj)l*=^J ^ >> u a. 

(J- a .x Ti ( £jLa-Ljj£ (JjLjJyo, JJ ~ (J^ Li-ii Jj ■— l J ^ (j-* ) 6- jLa £-A Lla j i 

Sjli JaialJ Aj^jJ! l{ _yi I- JiU-A JH-fl-i . 

{ J-!JU1 \ - AjJl £ jluif A-*-f-lijJ-iJjJSJIJ * L—fl-J VI-J-fl 

al .r-,1 <| jwtSjjJj>jJil.l v JJj GhlOi'O-IPC J GIPC 

( 6 t“ A. . 1 A fi-Vi Vt LujJa A.jjjaaJl (j*=k-i L*aiJ l , (jHu (j j j».LijjjJI 

LajLIa ^yUjLi ^lllLj p-li; .J^Vt u l cP 

^lij^ili IflH* Jjfll jwlijjJj^KU AjjGI^-V I Ajaia_Jl Ui — JjJfl! o^lM 

* ^iJI JXa AjuLijJI I—fl Lu-=»S' I ^jAjuJ 



aK aJL « L m I j± LsjjjjjK cj'i! IajGxuIj 

L—— (jlJ JV1 j* J_*_U j A. t \\ y-\ 11 AaJj^JJ (jXuLlI^JI AajLLI 


C£jL=w^J! ^- J -a h j-jJI 1 >U i<i 4J L *j m l j^AJ 

— J—LUJ!j _ j — 

J —?J — |JaUJ=rJIj j ^ Jl ^SOJJ glLuJIj Ljj-=JI Jjij — jjVlj 

Cj Lj t £a_a, (jr^ dlUj j a * 1 11 jjjG ^, L j j j j j-i i U jt 

• ^ A ^»ll dJU yJalLJI 


■ - T -! ^ > •% t LXLi! ^ ■ ..«"1 L ' « jLlijJJJjKil (JajlJJ 

_ UiU 4JU^[ lfl -1 US jjjL'v li LMk cjL i(^liI SjjaIa 

(JJ-* ^ jilj J ul "w 11 4 L-J Jl 4o^l i<a!ul J-h-j <Lli Cj Lli I jjLlj (J3 jluj 

j-aII (JNxw LuLul aJ lfl "\\ r dijj jl jjVI (jlc. 4^fljpC ^1 ! Juft 

4^ug l i^-v 1 a I j irt \ Li CjLlH jij jljjVl jjli j J J . 'V 1 1 j-* <^111 

M 1 

<L!—«Jll <jjjJI a g-jlrj t _ r Lc- ^jjj-* _=>*■ ajjj- 11 j-* a^a Vt I], I j Lfl j 1 4i I La 

u^J Sj-^1 ift 

^.j U" 1 h 1 Vj a" jl 4 _LLi 1I dodder jjALJl cjLii L^l 

jjlA.'i H Ujam t dili _3 jj — JjUJI CjLaJU -IoJJjA jl aJLsJI 6J-A 

. * CiliujjjJlj RNA ATP j-*. l1^-1 

r .. 

_ <asI_>JI CftLilli [jAlj Ax.^jj ^ia^GLi ^Ljj-jjjiill jl d-i<ii JL^-j^ 

J\— 1 i1 ^jpJ { J-Ld-n c. aJ uJjvj V 1 kl^J j A-ljl-11 O Lj j^. -x Stiiij la-UjJ Lti 

* AjJajJI _j_lC. Ajjlil (r Sj^xlj> j-ajJ ) AxaJajuJ l A 1 j l nl 1 C> 

cc i Juudl l-utyi Ajtj \ il -s>V 1 A. u a-O Jl Laj, Ifr Ar - f Ajj^likJl 

jja JjljI j-^x (_ylx 1J Sj 1 1 jjliil dilj (J-i-i-«al-2.-U Jwix 

‘‘i Ixfl |vLa , Jj-Jjjlill jujj-tujjj LjjJuaJl Jj-9j Lj_I JJ-a iLl f j J j-iil (Jj-4. 

A M iAL u-flX Luial jl j^rt \ SjJLI j^ Vl ^ ^ U-* CT 3 

• *jS j Jjjuj Li L^ii! ^ jA Jlij ojL 



: Phenmedipham — V 

_, : ill l \ ua LI £_j LuJ 1 ^j-mV l j-A ^ Lij 



Methyl - m - hydroxycarbanilate - m - methylcarbanilate 

• .“'tlii JjuIaa — Ida — J_i i — 

Betanai (JLiLlij »Lid \ 

4 di Li h ja.s..a ^jlc. \ l^ajI! I J-A ('( SJ -.*- U 1 


[ IajL ai ULuVI jjlj Ljio_ , \ LLji a\ i jJ i nn.\j 

^.u (j I l-lajj _ ^J5 Aj-cuj£, 4-aJjj-^-1 I 


l £■ Llil «.iA t ( ^jkJLi ^jjk^A cjl is y^Iu »J '* in (_>Iu Ll^loJ IJ 

<jl (j-tc; ^Ij~j Lii^vJ I ^_vr_ a.J^j a_a 4_1a 

^ "k- * d 1 tliljjlj 4 {J\ JcL.^-^l_ij * *—Ajuj^ 1 ^£. (£ »i* x\ ^ 

* Sj-^Lla I Ji IJ C- Lh l S^lj^JI bijIjMJ 


JiL_^ JSU, x\ Jj !_ij A_L L-u I LLl J-lAJJ^Jl (jrf'Vl AJ J 

jjyj ill O Lj hi J^Ij ^Lx-^-ja .Lull 1 J-A c-ij Ua 11 O* vj a5j • P-LaJJi 
Jj4 p.lfti.U* h jjl <j1 dJaS — CKjJI aJjJj ^L/( Jii-L 

ajjjJI if-lLi {J\ • ^gjjx-aJl JAajJI aj-La^ pLii i Hill 

• La j_i Y ^ £r. Im^-jjj *jh^-c- i Q - nV* ^-j-CLi ^ j jju-o! 


: Barbau jIjjIj - t 

tfjUjSUI aJ ^jJI j j . d ^IxiiJl V 5 



Cl 



0 

ii 

NH — C — 0 — CH 2 — C 

SGrbon u 


= C — CH 2 Ci 


4 - Chloro - 2 - butynyl - m - chloro carbanilale 

4 clui-uL — b.L A — jJjLjjLjj-j , Y jj juK £ 

• Carbyne ^IA*J ^Vlj 


^j-Ji <UjLiJt j LlaV l jaj (jbs^Li (J a ^_u.ujj 

LT 3 l - i —^ 1 ^ ■ -A Jej_a jALajj — Cj l .ill-vA 11 ^jA w.iJ 

(J ^ ** 7^^ '-l ^ * {j 1 4_a j Lil A_uAj_a ts^ IL ij A \a A VI 

(J - 4 C?^ (j Lfl j - oJ J ALullll Ajj jll j jia ^LijLiJl 3 JJL ^ 

I (jJL l jl ^ CLilllt L£ ^ Jfi I pJj A^uLjJt 


U . J ^ > .*‘~ l J J-4-1 Iji L*1 * A.1.LQJA jJ-C. 

, 'l j . fl > I i " J ( J I JJ_a jl 4-1 1 aJ_3 < m i 1 i.u.< j*f (jA U n. 1 1 

4JaL Li 4 [ p-jj ^Ll Aj.mj A^uldJI Aja^jJI aJ jd J >o-i !jlj 
(J L_—Lu 1 f- t_l—i (_j>a j-^j±C^ £-j|^vi| 1 f-L-OLfi_il iJ-i-S (jLji 1 <JUJI 6 JA 

LJj-u»Lil|j O^JIj “ jy H J jS-** (J* J at ~ ; - uu j * ^lij-Ail 

* rr.fl.fi. 11 j ^jm a i7t 11 J LlC J j !\ i iJ I 


^jleL^u f jj £,Ll^LlJll ^ 3 31 A A \.aS> 

3 LiXj I La I — (di J Jjiu f' j-’-l/I SjJ. jft n>u L-Aj^q. V i ^ I V 1 4 jAj J-XJ L1j_U 
Ja-^^Li^j * ^Lxiil ^u_ij JjJ-^—a Ajl jJ-uJl CiLilii ^JJ 1 j J 's -l J ^jLjLdi 

_JLi Ajl L^ A_ijI_uJ 1 wiL-ua^l ^ In ^.a L^-jJ IJ jvL^ u -AjI 

* A_> IAJ I (JAJ J Ch LLu jj_JJ Ln u 1 1 Lj y ' \ L-iJUJl 

U 3 U IjJ — Ojlj j-A ^jLijLil 3 V Ij^j 

^LjUJI Laj-ae. 3^-1 - Lj.i-u. 1 J-xL j AAa 

JjL\ l^_Lfi ^ j L LjLaA^ l ^ ^ Ae.jj_ii_J lIi l i\ i 


‘ iLUl 




uv _ 





UhjijjyJ! CjIiUaa 

in * A-adia 

• 4.1 Hi. IIVI 11 CiV I A»"u>iV I 





Ci La LI o 1 lUjus 






-‘.a t—1 Ll^>- 


di La Li^fLi ( Cj 1 J-lla ^\-C La jpi r. o La I Cj I J_i_i 

V /j-A ^jJUj>j jl S^j (^ic. i 4 1A (_y-i^V l CjLl^j-i. pljA-a.1 

• CiLaL^UI AX.j^a {j xyx K<&)ll ^ jj j'l SjJ <\a 

4-^_)JJ S jjLLiIa «Jls La Lj£j_OJ I A^C. j; a *v a jj-a ^puLuZuaJI uHj 1 J. I * a a. Ujla^ 

1 Jl a UrJ ru Lw-ir. l^iaL-^il <-jjJ f £_a -UUv-J |»J 1 jl I jjj Lp (jujXj V 

^-*-3 6j J.aJLa 4-Jj^ (^5-Lc. CaA-lL* I jl La I — 1-LuJLa >.1—5-ti i l _g-A ^ii-A {j U 

* y> 1 1-ili I ( ^a l^.t .La j.x> i Uil Jj-^-j Jiu^. -i^ L^ 11 ^>Ls aLILi 

: I lj^LoaIuiVI - LuLi 

: Butyiate ^ > 

^-5 j 1-j^j^-l \ A {£ wJ t iJ-J« aa 11 j \ | i"n I» i e_u 

ch 3 

1 0 
ch 3 — ch — ch 2 „ 

ch 3 ^w — c — s — gh 2 — ch 3 


I 3 ^ 

CH 3 — CH—CH 2 

Butyl ale 


, I 4-1- 4_> Jp-> 


S - Ethyl di - iso - butyl thio - carbamate 

• lIjLaL^ ^ Li _ Jj LlI — t_j^ 

. Sutan j-A j-i-iil I ujJ 

JLi^A u ^pJ iiiijj —- *j-A l^k. jsa^Lrk. <G_a 

jljjVl ^IoL^JI j\a jyA^ I IjjA tj A \ 



Li*»JI jvjJ i LLJ^. ojJjjj-ijJI ^ ftm \j 

o-V 'i Ijpt <U _ Sj.Hl <Jj-£.x. ^yii A J \^- ill A-|-1jj»JI 

* JjuciJI lajlL ^yi <U 

<J 1 j jl jj-fl ajj t.ujl | CjI j-oj-ll SJ j ^y-lr. Q > Ll j-H 1 j 

j-* L^3 L ~u 1 1 jlc. ^IjjVl A 1 —ul n 1 jj jjkicJI aJ^j_u I jj J — 

t ^uLx j j * jj}J-=xll aJcuiaiI jj ( J^- 1 a - 1 l aLM 1^-1 L>1 LKIJ tj 5~u > j Ajjlll 

♦ Sjllf JIa a jHT2 ^ j 113 ^ylJ 1 diljLilil <JA.1 j ^ cu - lj3 jj -l U 

A 1-u.nr. Laoaj «LiXajJ| <jjlll ( _yi Laa^p-u JjluJL» Ci-J-l jjj-1 I jl AlxiLij 

ZjX 6 j LiJ jxlI 4 Ajjj-IaJI SjI— 11 ^ A.yjjJ[ J AjlxhJI IjJH] Jil 

• Ua^jj V _ \ (^oaH V 

: Cycloate — Y 

: (£ji-«_s£Jl ^hO-uV I j-A Ojj 

> 0 

N-C— s — CH 2 — CHj 
ch 3 —ch 2 x __ 

Cycloate 

S - Ethyl - N - ethyl - N - cyclohexyl thio - carbamate 

* CjLa1.sjL£jH (J-iLiji^Aj l5v u.u — (j — (JatlLil — j — *—& 

. Ro - Neet 4 j-a jjjJ.I- 1 ^jLxilf 

<Lijlll(_yJS Li-_Lx \j 4 lj La I J J U~ A \ V il ( I 1<5 jl Jo^x^Lij 

HjjS q Ajlxa-lll 4 _l 1 LklxJ l ^ Ax* .a A-ajLII (J a w - i ii m j — Ax.l^j^-11 <Jj-i 

<ajI — 1a ^Jx. Z jH aJ I JjAj — ^jljjS f I a^Ajjx. JJX - 

J< i .. I | J -V 4 J J-U--k Lx-a (ji <J J-XJ-uj i A-Lj LlII a jlj 111 I jlu i H i. 'V . I I j J a - ml I 

^^lll AiljJbJj (jAiH-i CiLjbjJI ^yJ-C. lj 4 * 1 _AjaAj jjL-uJl J 




(jlc. AjI Jj-li-ll Ax.J- A-^ A CjtjjJu* ^jiLj l$J _^J-> 

jl J jV 1 aJojujIjj CiI j Jj aa J) (3.1 Jjl A- xa^ .ijoI 1 ^JUllU 

Aju=k L.-=k 3 ^ I Jjlj J -y\i ti CjljLiJi LxLLIj Jill \ 4 _i*l La^ aJoj^uIjjj 

I-\ i 3 'L .' " -4 <* 1 1 i 4 J auj ^ Jl _i ^JtlTkll aJcuuuIj^ 

JjL-jSLajKjjj JjUjVI^JI oULi JiJj Ujj.hi jJaajj <j\ 

C L^jl I CL ^yg» L ft . 'x V I Jj-JjSj I I 


,^-fl A — 1 u Ll I 4, UlL] I A-iju-LJl 4-jjJlJj ^ySi Aj-^jk^.C. C-Ajjy K. n <t I f 

1a^ 11 Aj^pJl J^ - a'j.u u AjI U1 * (5jJI aL xa A 1- ji ^ j 1 ja AjjjlaxJI ajlil 
* pljj'v I t. .u-na 1 AJjjII £j_a aJj^ilC. J l V l — A-S^^xJi 

: EPIC _ r 

f—Vi : EPTC oLL’A^i JaL^JI JjLuyl 

: jjJllJI (_gjI I aJ (^ail (jiuL* juJI j-ui jjLlIuI 

0 


ch 3 —ch 2 —ai ? 


/ 


« —c —s—CH 2 —CH 3 


CHg^CH^CHg . : , ’-STv, f V> 

• . ... . - E PTC - .- ' ; ■ " J 

. . S - Ethyl -N-.N - di. -a-.pro^y;l|Wr cafbama,te , t j ^ 

' C i ? ijUljjlijji c4 j _ jJjlijI — v? 

1 ‘ *- \ ■*" j 1 ^ ■< «■ 

i n .. :•: Eptam ? ^ j^a cJJ I j^i •££ J Ltl*) 11 uuV ( J 

LijLao 2 ; 4—-D, JJ JjIs^J jJ^Vi jX<uil 

SaLuai.1 4jaj^L=k.j Kiioiweed ^jhuI c a-^ h 

. x^radicanG »I <**« m 1 aritidotG jJ>^> 

- oLl^KjAif cl J_U-A Ax. ^jj£* cjjug^J J-U-A Jjl jJSi l-L jV I J 

4 i ll L*_a a t*v c> IjjJI i _ iji I-*A i I cLi j i jifl ^JLaJI LLixl 

^jI Aj^ji l ^ L- 0^^? J (J^ L*.J—xc. A, Q llrv . 11 —. k ^ >- ^ 1 1 J-— 


Y*r 



A a i 1 <a, -U 1 .1 U-il 4jj j 4j-iUaa i.c L^,"X1 Xu Aj 1 VI _ «i o l I 

. 1*1la , 1 1 4. j -L a C . . 1> VUo lj L. T * % J ( J ju ca S*jL»J) ^_Lc ^J-gX. JJ 4. ij~J I 

J aVL ox AjjaJI A-L.-fc.l-ii.n 11 Aa,Ui £.ji u ^^ Lr.-v H I, n 11 

J/A ^j-3fcl j JJx. A«ij^jiaJ| Ailfi (Jt a * j.i u I ^ Lul/ I a^-aJJ 

1 J,\\ a Jala. ^Jjual \ ^ * ji.tx (J** I I —u£ I AjV I^^Aa-1 CjIjj-lII 

AjJLxj3 6*jLij ^Jx. (J A, * J ^LaX- Ajj,xL1 A irk la^iiII A-ft iU.JJ £_-& ^luLiaJl 

* A ixjjlli, 1 Aj-C. I^j-li aJV L* 6 1 1 vft \\ La.,.Lin Luajjua-a. ol J t ill ^ jj> 

4. i -fc. 1-fc i u j I 4_a_iicJ! £-a, U*a L-k. 4x,i^jjJl tJ-^3 ^.LxjVI SjL*_1! 

^2 Aj^nil 7T Ituuj ^Jx. A-iijj v V — Y Jox. AjjjJ 1 

pLa, £-a <La.j-a, ^ajlJI 1 j—A ^jJl ££jJI ■■ > 

^j-A 1-1-A pji IJ J)-4 -*JLj * L^a -I^aJaxILj jl jjii^jJlj ^jJI 

l5kjLi Jfl,-kJI (V* Aj^lj JjaII V (jls. Ajfc.l_^LfcU ^jlx £-JjjjJI 

* jj i a tjjjj a^L^jII ^jL 

jJ4 La 1-frxA A-Jj-aJt -IJX Jj-c* ^LuVl J ft •'i ^. M j 

J -aaju^jj • JjuiaJI ^fcjLij L*i — jjljjV I LJ^J^ .J -6 ^ L^Iaj 

«_iLLu»l (jAju — ^l*I! ^j-mjjxII Jjia. f li/V! 

^jJciILlaIIj fj\ — Z£llj tjLiJt ^ij ( u>^l l-ix 

LliLL ^1 L£ * ^ La^jXj UaUaJlj U M^2A\ jlixj ^afciJlj 

^ Wij: ) ol^jll £+ ^LlVI 

• L^ljU-j jjjJI u lliLioJl jljxl S^Ljjjj *jLjjj 

jt,Ui ^4^^JLI ja!}I wiijj Ail ^ 

CiUUajJI CtljjLJ ^JjVl 0*-“ Sj ^J ‘ ^ JLil 

i J f i - <Oa ts* jAiJi cr* ^ 51a^I 

^jttjLi gnJI j^l^jJ f | 1 ftlu * SjjJ-a ^-3 J—iJI l-uIja Oa-1 O 1 *“ 1 

l^fllj^. Jljlafcl £A S JJ^ CT 1 ^ ^ ^L-ll jljjVI 


• Jujfc^LaJI 



«Ln i aJi_). 1 o ^ i i< i L j_xJ L LlV 1 L> dii^j j LxJI ^^ 

_ J-J 1 A_U x.< | l LA 1 ! ^j-al_A_5 Lflj£ — J-LJ-l Lj aJLa L*J, 1 A_i jjJ I ^Jsjuu V LjJ_3 1^ ) < - > ■ 1 

A IL> J.-kJ J fl w II 1 L jl ^jJaJL) j*i jjJuJL aV 1 A^oJIs l < <i 1" > j 

uiiljLilli jJ.ik.ij ^ U ^ i) ^.LLiVij * ^-ai-lJ1 Lilli i s a<^ 11 i— s^LLol.Lj 


^J-Lc. jj-cxaJj Alii J-a. j J flQ — A^i^jJI ^LLVi Aj^.Lj ^a La! 

^JJ A fl ll.l. [ | Ij_i L Q—' la ^JJ J-Ji. lij jj jjAjJLJ_i A.!*! La*\ _ AjjjJI Jj Lt l.-Vk. qJojlxi 

<L__jL^il A-i^lii jJ i.i.n.»J_i ^l)1 AIla Aj. a^ . 11 (J-Li j La lIa 

^fiLi jJj-a U^l 1-1 L A i I | > A_11 La£ * A^-S A_j I 6 J LL I I ( jj U1 i 

i j \Q L 1 -i \ [ j [ A ■ L, j, 1 ( Lijll l £jjcl L.q jj^a ~k- CjLaL»jI£J jAll Cj 1 J j -iA 

jIijjijjj aJ_ij_Lj a jl A_ijlll V L*_S ^.a n.i) V J A_11 La^ — A_Jij L_* 

Al^lli J J Lrk-~“i V i Sj l ! ^Ic A J-AJ G j,-a \ * <n j — ^ jj-uJ I ^ U -w i ll 

• Diallate dw-LlLilj H t 




J-A-l i {jbij- j ^—■ - it LlrfJ Ll-L 4 i CM-lI »_i I iJ (^J 4 1 . U . U \ J 

(jjJaUiijM j ^U^JI ^J.ul ^ dia£j 

M UoJa jl (J_l 3 Lft f | 4.0 1 .i-.*l La£ Li jj £\ ll l)j-®J 

• <£.|jjJ|’ JJ <> AjLaJaiajJ I 

LT^* a ^ {J^ l Li^L^JI ^1 -x..0*>l i—st_a j jj-Lt Cu-U LI j Jaju j 

cjljjLiJ jUJ! |vA. i./o.(I — L31AJ1 <JLLxjj-mI 

«Ua jllxiVlj wlAiii jljIA.1 V (J-ljVI 

Lj-il V I «!■&■■ » H (_jJjV^ Ajj ji 1 (jli (Jjjl Cilj-^J^ jJ Lfl-*-LJA» LJ 4-Jl ^ I 

c-LuJ-a l-fH^ L*S (_5-^ j! j~“JV I Ifl K-<^ ^ 5JJ A LA Uj^ 

•Ua-uul jj JLU-11 ! j-4 3^® Jpidl Ciljjt-J (jl — l m 4- 1 A 

* *i j\ UaLix.1 

^4Lfl LJLi j AjjIII Cila_i_uw rJo-^u ^_Lc. ^wo * JU CxiiiLlj 3^ ^ u-*J 

(jwliaJi (jJ.C j-lj — P-LU Ci LiJjja. £a 4_ua L-ckA J • 3^ bij LT^ 1 

4-_ol«J| ijjlil fjA 4 J.U i.L yli IJ. ,-fr Ij AjjijJxjJI CiLjjiJl J 

(j- 4, Ajjjuiii 3-* l^JoSk «Li jj.JxxJ i 5 J ll i AuaalI ^-3 J (_j d"d ^ Ajaxu 

jl^JLJ 4 jl AjjjJI VIaJ jaJL«-aj L_ijjJaJl ^ 1 tJ .a Cl^-J J * *VfJ^ 

* J-a-lj L^ 

: Molinate cuLd^a — 0 

—i jjfJu L*£ ^jIaaSJI :ii« 11 CjuJ-Jja 

ch 2 -*ch 2 — ch 2 * [J 

^N— C — S — CH 2 CH 3 

ch 2 —ch 2 —ch 2 

Molinate j* 

•- -- 

S - Ethylhexahydro - IH - azepine • 1 ^ carbothioate 

Cil— \ —■ ^ ~ jj-ujs LiJ\ a JjLajI — «-iS 

• Orth am ^ ,* * Li ai J1 ijjt ^ * * ■ ■ \ j 




hj i jjfyl <_aj lii L^Li-wt iIuJLl.I ji, 1 (J-*AJULo4_i j 

- * Ax.Ijj_ 1J 4jjX! I £-* I la. Uw ^JjJJUU-uJ La£[ 1 -A_lJUcii | La j 

'I Cr'uS iiLJI i^ill ol_^ ^ (_u^-a J_i Oja > I jJ> i j 

^Jl a^jujw^5 AjjXil *i/ La_a ^^LLi S^La^ <LjjaJ I oLlda <J^L~x. ( J^uj a- x \ I 

oULlII ^- k » n^k Ll-J J O it > 1 ji .1 ^a-^Tvj LaSi A^Ij « i Vj La lIa. 

, : TriaUate CuHLIjS - A 

uJuk^joJ! jj ^UL^JI j-iil ptjmSM oiUL>1 

' ' •• _ : W 1L_H( 


CH 3 —-CH 


CH-3 —CH 

n ♦ 


0 Cl C! 

II I I 

N—C —S —CH 2 — C — C — Cl 


Tri allate 


S- (2:3:3 - Trichloro allyl) di - iso - propyl thio - carbamate 
<jr*\ — ^\r .—^ — X : X : Y ) _ *_»£ 

USAvadex Bw j ^ ^mSjUVjh* j^I l^-l ^UjlII 

• Far ~ Go ^Ls I > 1**1 *-^.1. 

j-±* -(Jjix ^joJ( {j La j_iiJ I <aj Lai QaU Li I ja iJ-flj" m > j 

Ax.1^^-11 jJjJ Lit AjjjJl £_A AJo.1 jVA_i J * *-"> L>J> I jjJaJlJj £-_A-iJlj 

a_^ 1(jj La-\ li i *0L^. qJ I*'-* i uL*j ja i j i. 

• La^aC. J Ld j_^aL&Jlj ^_xaaa-11 aJL^. jj-fl ^ ifl Jju 

a. a lUJ | > Li I aLU-Va a^>j_dl |^-u3j ^_u i «_i a. \ 4jC.I^JjJ| J>x i <Liii j dtla. 

* 4dd Lj x a ^^jJJ <i-x.,UjljJ1 


_ \Y 


YoY - 





J-l i J J—a-4 ^ In . M l l (_J-^ b 1 J 

tj— a-c» 4 5ai La-i Jl j^V 1 (jij Jl*-a l^4-a jju^ua (_5j.ll 


• e* 


Ut 


Jl 


oljjLi ijL«-C. I ‘LojuuI^j L*-uLi-ui iJjjJ-iUI^ LJ* ^ * 1 4 J J 

^.Q "L > l LiojIluI a^j44^j (J ( La^ L$-J - k » 1 ^ I A. A . lUJ 1 1 1 

• ly j 1 ^ 1 -\ A a 1 1- -v 1 *Axl l jJI CjULuJI (j-Le- ■*■ J i * Li^^LiJi ^Ioua J * 1 y —3-flj 

: Vernolate cuijljji — V 

^■jLajSLli A i ^j4 (_£jJ.I Ij-^J 1 d-LiI £_i LxuJ S ^-uu\M jJ± 

- : Js ^ 

3 ch 2 —ch 2 0 

"^N — C — S— CHo— CH 2 — CH 3 

/ 

— CH —CH _ ^ 

Vernolate 

S - Propyl dipropyl thio - carbamatae 

* Vernam ^x^Lj ^.a^lij 

(j-* 1-U-C-j Aq.| ^^.iiI AjJjjxJ 1 l?>. 1 \ a_a jm a rt■ j t iitj 

— Jj-iJI‘ J (jj ax xu JI J A^aL.^aVl-J 3^ JjV I 

£-a L U 1 Ixulxui 3^ ^ J * Uj4£.j . IkUajJ! J — I i Jjij (jdn i U ilf j 

jl jlLiVl jl ic-ljjJI Jyi ajjIII 

* A.iA. i _ l ah A. fl i L i t j c> iuLi^J| ^-Lc. ^Ij 1 - 1 AjV J I CjhLj 

{jaSLx±a-1 J-.A (_$"* l- la - LL Cj-djjjjJi J La j lj _l_u| 3^_J 

<Ajlil £-* j P i < J^iJI <ajUI 

3-* l Jwi—ii A^j LLa (J—^—AjiioJ A 1 aT ^Jl ~>..a ^ lxaj jll LjxcJl 

* A 1 ^ > _>- c - J A a i.X ^v -J j | Lt^iTk. 1 j 



^ i "j/t- dl jj^XJA £»Jaju/l (jjb- OjJ (joaJj J 

^JLc. (JU-aj 1*5 — a!»Mj (_g jaI 3 V A-jjill a jUL Sj-aj U-I13.li-a (JM_L 

CuJ ^jjuJ *k>. j t*5 * Cj L> L. -x.il 1 l^j j! A. t * i^jJL ! Li^LaJ! jyJt <_Jj j 

^il J-ueuJ IjjJ-aJI J^j ^1 Jjiil oi^La jjix 4-k^lja <^-*1*4 


■JJwlj Ax.jaO ^iaJfcaa jjl L*aa1 Ja.j jbjVI crilj £U~1I 

CiIaIajC. ^0 ^JJk.wLi (_£,!] I J u-uSkl ^JoajJ Aall^Jl Ciljlalil 

* CiUiU ^UuJI 

: CDEC _ A 

— '. ^■ ( jL*a£JI aJ ^Ul j ta ^11 jAjLuiJI ^juuV l ja * CDEC 

ch 3 CH 2 ,f ? 

N N — C — C — CH 2 — C =CH 2 

CH 3 ch 2 

CDEC- 

2 - Chloro - allyl diethyl dithio - carbamate 

* JaUSI^li JaVljjj-K — Y 

a 

Cj L* l£ jai Ax-^*» ^ 1 ^'j JL—axl I IjlA £j1 ik-OL j 

{jl5 aJ J Lujjy< l uV V egadex ^uSLa I aaj ^w-j-uL* Li^LaJI 


* yvAaJI (Ji«aL^* 1 xti -y 4^vjUJt 

AjJoajJI AaJ^aJi Q^LkioJI ^ lk«-a. <L<v jUk* i3~* «.*i j j 

( j r i ^tJL-ou L*5 * Li^ a \ ~v .* ^-S jbjV« A-i A^ jx. 

j—aJII 1.1 a fj\ v-i• ( Dodder jIjxjJI ) Jj-*L>JI 

Aala--udl C>ljj~AjhJii {j-* laU^-i Y© J^iLx ( _ r 4 {_puLjlaJl <ajtil Ua| 

j Lja-oJ! Jjij ^JalWailj JjjAJIj CaiJJIj jJaUUIj 


• j^* IAj^xXj 


ALaC JL-_xj, ^ jlJ (CDAA) ^ ^ 


_ _ 



(_r* * 01 - ft i.«j I Uo-C. 1 t u -> 11 (\a ! J i \r <L_a. j la a , J ^ i I 

J j-uo-3-11 olji-ij 3^H 1 J 1 ^ I jjl 1 Ci-a j ‘Li-i-Jall |*JL jjl u^Ljj (—UJ^JI 

U^- 1 ^-ditjjlj ^-Lc- ^ J L^jLflJI j — (jlo 1; g.a.J 1 O llLu j 

^ ^"' 1 ‘ 11 (_ > f^" ^--S-^-' ln j 1—! (j^aj l * f y lj^»_l I i ~* <. 3 jj ^1 « 3 A_j_i l *i 1 1 

Jj—*»e=^-Ll -Jjjj o J- lSj Ij-A itiij (j I (J-I-C- 

b \ tj l >-- 1 -X JJ Jajid-aJI ^yj (_£jil 4 _|L=w. ^ J-ajujlui_i La^iIc. IaI * Jj-ki I 


* aJJ l ^J-Lc. (J Jju-t j A^jllL 

*)t A-j | JA~A \ La-UJ U Li jj 1 A U J 11 1 ^ 0 -t J i —l iC (j-^j-a._ij 

1 l^-J a (J l \ jj iJ-^J L Lu=*_s-a \ JJl_l j —. J* l jjV 1 aJ^J-ju l JJ aJ (_^=i \ a l 

\ -_ ^lll J-* U^* jljjVl L^l 

* A^C. A.a1-i-~vJi A^jj l jJ l )J2_i ll Lsj-l i ( 

A>:iLa_5 j\.a AQ A^ijj ^-Lc A^J L*J1 j 

^jli! CjLjji. ^J-C. (jOAJj A_j*i Lo£ A_1 a£j A^A_Ua A_s^ Lf ir. (j^>-J 

^ o jUj, j-aIai.j Vj ^ 1 ^ 

* Aj^jJ l ^ l 1 a £-u ^ L " 1J ^ ^ 

: Metham - Soduim ~ - *\ 

Lfc^l "fc 11 Jj-li. £_iLliJi ! ^jJS -A-4. 


randuyv - 


H 




S 

II - + 

N— C^- S Na 


CH- 


Metham _ Na' 

r’yj.^V 5 - 

Sodium mtthyl dithio - carbamate 

* JJ-cdl Cj La Lj5\ j.-^ ^1 'G JjLjia 

jkbla j Jt jlj-UI l^f-1 j^^Vlj 


- YTL ? 




Cj i^I La-auJ 1 jLsJ. AjjjJJ CilJ^ ooji-t ^ c 

p .- ^ * a ciij^j 4uju_I1 ^j-a L^jJ.1 CjIj A_uIjjJ[ jj*a)j^fyl j^ajwj 4 j jjJ | 

1 (jiuLtiuiwJI i j(JU aJ bw t.it.jI [jS. * ol jabj 

(J^jV l j^a-aa (J ! t-tiJj * tJ^-aJI Sju bT ia ^5-1 bl ( Jut x ti II |Jj^4, ) 

(j-ll ^a>LM C5- 3 'jj^ AjV jjiaJ )j-xa. \ g 1 lii" s is^“ Aj 1 a * 31 «i l (JjJl 1 J^-a. 

^aJi j-4 jj-=kV I *—*£j!l lj-Aj CH ;v — NCS i3 b b_u» jj-t j jj I J.11A1 

* 4_ijXU 4_ti^w*_ij ^.bii i I <Jj*_2_lb ^ j3j 

^ic. A i - . ‘ . la \ A-ij jb JaLuj * 4 <3 iHA. a J^j-Lu jijpa j~t.o — i_\ J. I ^-ii=_i j 

tJl> La. b iJ, I ^JLs * 4j A X j -i- f i t 1 <jijJ I A_l.j_i.uj ^_Lc. J L J *Tjj ji_wjLu ^_j_l I A^ buJt, I 

w! La. LiJ i 1 4_i La. Lau-u jiijJ b ^£jjf 6 Lux aJLa.i.'L.jjI (jSbu 6jii t<oil 

tblj-awtJ &JJUtrb-A s uHJlj (jL jJ I jl Aj jUJ J ^r.ia* fj W Al^.%. jU V 9 5 j^. '5v J I 

ioi 1— c . <J.4-*xau j».jjJjj-=» — ^ LLaJJ 4_J bui ^tr> 1 j — jljjJI <jojJlll 

(jC- Ajjlil Aj^La_a 5 jj -3 |J j-la I AJLa, A_awbij 01 j 1 —all ^y-Lc- L\In frLa. 

p Lb-xj 4_j L» i i J1 ^_i-a. jl ££j1 1 6 L\,a i Aw_a_laj-uJ 1 A^ilall Ajjjill A lb »j 11 jj-tjia 

<j-* ^bl A.jwbJl a_*_J J A_C 1_tu LA ^c. |J5 j V SjlL dl M t ii jbi 1 i\jbl ^ -\b.i 

Ax.ljj ^Li V i ^ 1 j_ij 1 AjjjJI j-a AaaJaxull AjLibJI j jjxl 4_i-a. LjlJ, I 

La L\_i j^t l.a~ 11 LS^’^ 1 aJ_a bJ, 1 J-sui La j_i Y \ jjj^x {Jjji A_Lx LjlJs 1 A^a.bjuli 

* LaJ L l w b b-i b i lJ [ 6 jbl (\a 


_ r\\ _ 





(jAliiljjlijJ I ClIfcUAA 


: <uj_cu 


: */< 


4 <j a u-U* 11 cS^i l a v I i LuU 







: 1 3 \ 

^jiuLu^Jl lUjI ♦ a I- fri I Cil ^ > ‘ 1 1 4x 11 £) lJ-A m «*i 

(_j J * Ciij—-i-ill (j-A. 4 i us. A Ja^S I tj-jl US Ll l, l j. .< I 4-l.I i >. v 11 

* ^IoUILujVJ Li-ij-U LgJ CjA^-jj 

UJj (J-^ ISJ L Cj i -uJJ ^jaj 1-u > i 4 j2. j_ 1 ij_A Cj 1 _L.i Uj 


jjO^J) (jj^-i Loj^fl^w J j J—j-aa J=u_;3j (_fl- c - U-jj-i-4 jJ—Jj Laj-0 

4j LzJ j 6.'i. ■ -A ^j3 4jJjuqV ^ ^ j J-~w 11 I US « 4_t.L^>^a_l I ^ \ 4_i j_i 1AJ i 

4XJ. “dil I j_A j * f jj | 4jj Lc. j 4>j-i^a3j <1— aaA j 

(JjLlLiij (J—I f j SjlJ-II j L j_x-=J! (jUt.1 I (jJ-C. jJjLil^Jl 

j-u'GJ \ ^jjxSj J- ..."4 "1 4x.^.iy o > U 6 Li I \\-ujl US 4 4—jjjjJI 

^.UUII d> Ij UlJ I jjj-=w (_jJ -L—5La 4 *aaUJI ^ a 11 {j I itLijS i n -^ jJj * 

* dLa-oJl ^ jljjli jl 

^IjloAiVI cUfij <_j-i.c. (J. ft -» 1 *1-*-L«Jl jjpou^ l a US 

^ a ij-j.nji 1 j a \ 11 4«?ln,'i A IUUJI US L^LUJJ (jjjj^il 

4 J-^L*il jox.II ^ 


(^jSaj Ax. jA.a-1 j aJ A >-< | !< v > a Jj 1 £. 1 aj_ajf (Va J—3j 

aX^LsuII 4jj 2J[ -k. 4flU tl ( CiL5-i jjuuJ Lj jl jjJ— 3*1 L L^-u=» Uc=»ja I 

jl 1 ity | S j_ ^ u Cj L - 1\ If (_j-9 l-. jl-w l J ^ i \ ^ 4j 

4aJ LjuI 1 A ijLxjJI plj^.1 —£J-11 jiii kI^ iA .i*iill 

* ( cr^ 


(J^ ^-■ 1 -^-V 1 J t:. a > ( _ f -lc. jj_lLu \ \ I Cj I w U-». ■ 




* ^ j)ia>J I j^-i-LaoJ! La ,1-i i\ 1 Li^ LNAJl (JaIj 



* fLuln Ll 1 Ci *i Li&Luflf i t LuQ 

^ ^ *\ • Jhl-C. {jaL l 1 jjI.l*Jl ^ la di\ J-U_a <Lj_ f\y A i—ilxiiaSkl j_i_A 

jljiV A-ijia^l (^y^i L^li i_9 1 ^3 i_ui J t 

A- t JLiI 1 Axj ^U 1 dj— A jlj-fll j _ Ax. j-a. 'v JI 1 * J—$J 

.• ,UI ^ aLjill A ^ Wii l — p ( jjilLl (jfL SjLx 

A ^ -ail AI ^ 11 Jjji A_»—-LY I j Sjlj^JI j-ajIjj j —sJl ^ Laj^LLj (J^ ,_aa< j j 

&J—~-d ji^i l ^laJUj * jjxlAaj ^ In aa 11 l jlA > 1 1 — j- > ( 

Ax 1 jjj 1 Aj^jJI ^A 1 U U A^UUl Cj 1 JiM (jj 4 Axjji^kJ .1 

*> 

jIjaYJ ">> jjlljaYl axI^jJI Jjj (J-*.* 7 i a-ii j l-*£i 

: ^ Ax j-a. % Jl I &J-A J 1 ji f | ^-A f |j I^jLLj j 5 Yl Lfl* 

: Trifluralin ^ - \ 

(jJjLaJ^Jl A-(_£*!]! JA l( £-jLCJ{ p-i u 1 jj_A ^jjJI I Jj 

_ : ^ L£ 



Trifluralin cr^ L^js-'Ju '_P 

crJOU CX - Trifluoro - 2:6 - dinitro - N:N - dipropyl - p - toluidine 
— £ i £j —. j^p_u _ *\ : Y _. — till : till : till 

♦ tjjjjjis — IjIj — 

L-^jl (jr Aj-ixj l*£ Treflan j.a jijI 1 Ij^-1 ^jLxjJI 

* uVjfciU y y y u^f^y 

j^j ^ >* >* i * j—* yyi cy u*a jy j-* dyijy^iyj 

A_Jj l.U I (jjJl Law ■'X 11 iL> 1 J £-& l {jA J*^lj J-XJAJt Lft^ ljLki_ul LajJa^I 


-Y^U 



J Cs* f— A —iiLaJ.1 J—X^LkJ.1 J a-aJLuiJ ( _ y lJ I 

ijj—*“^1 Jj^j Ly^ \ Oa La j I—1* (J-S ^Jljjiijl jjJI CjV LajujjO 

(J-* (5-)—Vj— u~>.-^..\ n . j j 1 ^\a l ^J1 4 11 a o ~ ... 1 Sj \ A v 

j & j. j J f J . ^U J (J- fl - L a J I j (jOa l! a J ( j oL*ij5-JI (J*L JJ-C-j (_g j La -a. J \ £ 

A^^LaJJ (jjjiio. j- Oi (j^sj I jLulj cOLi[j ( a 1^II 

£- ■ 4 -U-U- pO £jli Jj^aUUl ij-A f..la»,A 

^Ja L a.. !o 11 J—1a ij J A r -1 La-t I t .i (J »fl J f t LcJjl^JI J il La I 

Uj^i 5“*^ (J^ ^ TjU I l l'j Cj LaC. jaJ I j -uJI j.a oj (jOa I 1H (1 j 

Jjjj 4-C-ljJ 'Ll La. ^2 Ajj^Jf fi -—A 4-LLL La 1j1 l-glljjLu Ilia. I jL-L 

(jlfi LljjOill tj u r-i Lai i ili <Jj5_a (J _fl U1 L II Ij—A |aj jJ Liltj JajL4aLx11 

v j< l*A11 jiVI I iIa (JILa 

^Ij 4101 > 1 - -i f - (jtu l x u a i I ^iaJAA Laj LLa i J jjli-i! jl j—Lj 

A. j -A ljr- i—at > x — I ^o_^j A— \ \ v -y\ | f 4 vl j 1 *0 AimL uia ^y< »1 «^11 

[J fl -n^ A u \ LaJJlC. Zj .\a X I 1 > u a. 1 I jOAJ ^j-Lc- 4j (j! L*fl — jljjVI 

* Ik <i-JjJa_] j j.1^ -y A JkiJ UJ 

(jpJ1 jjl fl 1 1jo (jLa ^1-ilx ^ i rv JI CiljjL ^JjC. 6 j-la G ‘Lfljjia £j-*J 

Cf* —AJ-*Vb C5 -l^ (5*111 jljil ^>^1 

Ci Ij Luj) ( _ f -ic LijOfc (J _a aJILaIa Lc.j_.rt a 11 f>j_A j! ji i f. ^,1 

I oLujIjlJI ^ j— aA Cal > ■> hi -fli ■ jajLJI Ij-A 

jit; ^lll CaljjL jjl!U. ^ (jJjUl j^lll t_a5j3 

(jlalj-a jic. jl a ^1 1 j 1AJ^L jjJjJI JAJJ O-flj-ll 

LaLo-i > .fl J jjj L^ _ jJ. ^ If 4_ La 111 I 4_ojjJ f Ojl ^ajljuujjjII -la I i u 1 1 [ 

05 j tdJuSk ^Jill jj_Uj I Jj Jii-jaj • 4. wJajjiJ I jl Lj jj Hi I jjiaJl j-flj 

^jjiJl ^Oovl a . kg o jjj ^ ^jj| Cj5jJI ( _ s -i -O LMiJI |>>L< aAJ I 

• LljlJl oJjJt. LiU _ 6j_li C A i~\ _ Aj l | ji j J 

lilil LijVI fj ifllJ-iilli 1 Llili.it ;j>a Lu». i . 4 1 ^JLj 


nv _ 



t ^2 *LxJxJI (j ch j Vl JaUII *Li^pJI ^l-m< 

s^uj-tii^ 4 —JaSLi /pj| J jli-il jl (Jt—llj’1 jj j ’ Aigwjl j-J 

• <vj5IjJ[ ji ^Lj^wJI J^La. 

^ hr* Lr* ajlji p-lijiwl It j£. L^±j 5j7»‘JI JaI jjJI <J1 J^xj jlj * 

f L - A1 -1 I J — jjjj-aiil ^JL:--alJ!j — A-ll jj.ix]i 4 a^ t \ j j_MLi-S j_ilAalJl 

JaIjaJI 6J--A JS jjJ ) 

^jjj L^jlj^ ^jjj L_J u?j— : 

uli-a-jjl (^aJI AAj jJcJ! J t._4._iJJ 4 j5_i.JL1 ^Jl! 1 dJJjSj I 4-1 ALi-fljJl 

Ajjl jil F-lj-xVl (j-2 4._Jaji! Ajjlll ^j-i-5 * * AL^Jcl 

S \ Y (£*±A (j -3 LaLaJ l^^Jl-i I jj ^a aIjaLIj 
L)-a e- l—LLx I j I difi ^j-C. CjLujIjjJ! lHujj J—11 j 

> -^ul I (^UAii UjJI Jj-i-La. t-ajI 1-a-A ^_i jj. lj1 ! j j_i Halil AjjjJI 

(j£ J-A cilj A J I 1J £> J ji (j lj L A1L&1 _xJ {jiL 

A-x^J^ 4_i^_iJ! ^ja aJlLaII ^ l~u. iV 1 {j Ij ajAuL’A 4—5-uln.t U-il5 diUlLuj 

* l-j-. A . \ rx i. ATi JAfll I 4 _,JLac. l -i^-1 l J-% (j 1 -ic. L^ulj Ljj iuJUJI SjljaJI 

Ja. ^Jl JJl* IC- 4- jJjj lia-xJ AjjlJJ ja ^Jl jjJl-lI jU -la-1-a. H I J^-1 J 

« ,'jt «v-ll Cal-sll J_ii * jA.^a.11 ^ InA/JI j * 1 H" 11 1 Jj_‘J, I ! J-A JlIs J-i a .-^ 

(£jjjzZ <Jjl j ^Jl ^Jljjii-iljlJI 4j^ (JA /*\A 

La JA 1 ’ J 3UJ La j llTt-a. ( jil JJ 4jJj-aJI t— (i J - g -t.u < . It LJ T^ (j JLc- 4-AjiajJI 

^AC. <wijjia Cj-^ 1 ij—J— 2 ^J=jaJLll ! JJi ^jt 1 ^* ch“ 

j* ^ ill I j^J I 1 Si^j^iaJ { Cj.^H 4 j ( Cj L-« i j ji l j I J—Sj — 

1 »a£ ^ -Lii /Y- Aj—j.^JI (j^ J—al ?*J cr^ 

* aJ-LI viJUi Aj f (j-A IaIijaLjII ^jJljjli-il Jjil 

CjLuJXw la-Lft I SuUlu ^j-CiAlU O^b jUJ ^3 (j 1 dli 

HjJaJI /«_A L_JajA. Jjl Vl — ol-J.a l^-J^Lk JaaIj Vj Ajjlil 

^J! Jjjj J—11 Jaju 4—La 


_ Y1A _ 



1 kj—^La ^ (J>j ji —. A,—J *j-A ^-fl O-iJ-i 

AIr I -v jv_i (j-sJ 1 A _1 jjj 1 A—Sain jVa ^ j A_ij^J( C-J—i-J-L , \ i > H 

LoiS 1 ft j t \*\ jl SaI—JU jl A ■ . i_uJ CjlAIj l a Aj I L&5I * l ^JU 

J 1a J—)uaJ < (j£ jJI 1 p *u J 5 J -«.Ii_2 J-i.. 1 i I I AAl Joju^)1 

a la ^Lc/i ^jj_s I'j g.ij Uiij v 1 I Cil^-U I 

* 4j^p_iJ! vJli i-i l?--v- »-J-<-l <t I ^ Jc. Ajwa A-a-l i A_la A \ a^ J f 

: Benefin {yiiiu _ Y 

js-A -A_i^J[ A-A- l v ail jk-1 > _$-£ £jj£±i.*j 

_ : (j-L US 



^. > 

Benefin —lo-a^ 

^ M * 

N - Butyl - N - ethyl - , x ,x irifluoro - 2:C - dinitro - 1 > - toluidine 

- 1 : Y - jjj li iJU _ UJI : UJI : Ull _ Jjll.1 _ <j - _ £ 

j*i 1—i (j _a_au*jj Ealan j —a —*jJI ^ ^Vlj 

A-. k 1 JI- Tw J f yiiLljaJl {jA ^V-kU^ -' ■ C- -_A^a,^J Ls.A ^-3 f\ 1.8 1.UJ (^J-A ■» w .. ^jV Lj.s I 

J j—^ (j^ 4 —cr^UiuJI {j* J5 P I J Aii j A J i ^ \ I ( 

£-a I—U 1 -v J^ \ ji j * Jj—aJIj (£j La -vj1 

jjiuUiiJi. A-a.^!_5-4 I J.. -C. I Aj.q Ac-ijjJl (J_^ Aj^aII 

A-LlijJ {J A *~i \U \ " aJj- UM A, t 1-lC. Ajj-jJI U 1 (jIA.aJI 

a >K-y *111 ( _^Li'^JI A^c.^ 1—il A-ijjJ I p\~ I * ^jJil J-Hj A_i -rk _a ^j-fl Ai-a 

* A,_i_lj_aJl 


- YA^.. — 



A. 

<_ 


-xrwLi j-l-t * * L> u,flj ( -^-l* J< - J J 

^ U* J^V ^ j»J_*Jfj3 V ^JUJI (jij 5-ijill 

• t*j crtjJL A_1L AJ_U J uu ^ 

: Dinitr amine (jAaLILsIj — V 
Jl. IS ja ^IjUaljll ^jU^JI c^SjlIi 




Dtnitramine 


oy 3 'jr~^ -'. 


N^N 1 - Diethyl -x ,x r x trifluoro - 3:5 - dinitro-toluene - 2:4-diamine 

11 ♦ 

_ 0 ; r _ jjjil - LUI : L-Lll : LiJI - : 1& 

• ‘u^Vl — £ : Y — ^L: 

. Cob ex tijjjl 1 1 j^J ^g^t-Tk J| 

A_„,iJ j-a-JI u !La l —i{I |kL» * A_a. jL-~i>-l I— ,i i *Lu 1 ^_uj. IS J (J. rt . a 

J^i Jj—jljjVI A^xijX. ^Li^sJI fjM JJ-c. j Aj I 


IjLia.1 ^ Jajo j uuj US ^gjJI ij—>-* Ajj^-ll UoJ-^ {J-i v j k -ii j ^U i.11 j 

_ <j J>jj 1 O g. ln-t u jjJ-Ci -a J—1 J^JLJ I J AjjU-ll ^ic. 

* La Jjl l u-i^i A-Laj I frU A_i i .j. ,lC . ^jLfl I «li J 

: Butralin ^11 j3^u _ t 

jnft jLa II A-^gjJI Ji -^>^ 11 ( jk. -*_uV I ^j-dl^aj-u 


- TV* 




Bufralin 6 ^ ' jjr~ 

N - (2 - Butyl) - 4 - (fceri. butyl) - 2:6 - dinitro - aniline 

j — *v : Y ) — i — ( — Y ) — (j 

* 

• Amex S20 AY* j_a j.h! I lui^J (_gj jJ t js^-uV^j 

jj-suoj A-iJA_ ajL_Z1 £jjJI I 

* LujLuaI ^la_2_Jlj L.J uc=JI ^£-3 (3^jjV5 ^-A ‘Lil^aJl (j!Lj loioJ I 

* 4-jjlJI £-* IsiiAjj 

-fljw* aljil 4jil — *3 <_r^ ^^ -J-ll cr® 

<^JI 3 ^ — Sj^iJI 3-°- >»* (Jj-ujo V j—^ CjA rA I 

• Lp-S <i jj. A w j f ajUlj A . ijulu' ^ir. j 4 j j«jJ I ^^-Lc. <—AUa 

: Nitralin *jjJl Jsl ~ 0 

: ^Jul l. - n.^ ^jLw^JI ^jJ! a »* a ^ «-_iLiJ1 

CH 3 ~CH 2 — CH 2 —N — CH 2 —CH 2 —CH 3 

N 2 0 NO 2 


j| yfll <jil_a j 


•J CT 2 “ 


0 — 5 = 0 


N i f r o I i n _ j> 

4 - (Methyl sulfonyl) - 2:6 - dinitro - N:N - dipropyl aniline 

,_j-Lij! ijjLjjj (jjlii — (j:y - j jja-i (J -*^ (ijj^ ji’l*'! JjLj-x*) —£ 



. Planavin aJ ^Vl 


u^-ij Jj— ^ ^ <jfJI jij 

<jt*J Jj-^j (jAajj ^iljj—uJI Jj-Jl!Ij (>Ulif 

-1 ° — I ^ (Ja-j-q Ls^Ii a j-A ^ J olJua ( aJ jl^iJ. I ) J-J_liJ|'j jn_LLiaJ| 

(_r^ j (Ji-LaiS LL-aJ— l-u ! L£ * Ax.ljjJl J—jj AjjjJi ^-_a jjjJljJIi 

* ^. \ ^ujjJl (jJ-C- LL — Sj-LLa JlijJI Jjlj j'l <JjJ5 ^JaLJaJl 

A- k^iAjJL (j-ax.Jj A - j J UT i > I } AjJ^aJl cjlui—i.ti-> 11 ^ lx* a _Li 

* ijljjVi 

<jLlj iJaLaj j-6 j * lij^iu AjjjJI di li-da JvLw (JjluLi ^ j 

^Lilil l.xu j i s L^ L^LJLil ^.LoLjI <— La^ Ail <_£-a aLc, j . a -^ . a jl^ii 

* 6JJ* ^ai I—La^lj —jJLij JJ J-^Ji (ji ^aSL-u j-t i j aJi . I 1 AiLLft 

A .rt^nLil 1 r Ll^l_aJ! LT* JjL-U U ‘Ljj J Q_ r L J-^ J 

^jualAj £/i j—wi—5j * US^lJ! Sjjj-1a Ij^L. ^jJllILij 

A_j I J_2*/l ^Jj Aia—»-u 1 JJJ A—IjLlJI ^^J-iJI aJoj-uI^jj 

i - ■ -u . ; ^ * , A^a L^. t A1 


: Fluchloralin ^IjeiScia - ^ 

A— .vj S jj ^jJI (jiu I-Gjja—lj .1 >-J- » -i ^-jIjuuJI ^-c^Vl j —A (j-iJI jji^ j-Lfl 

— : ^ 



N - (2 - Chloroethyl) - N - propyl - 2:6 - dinitro - 4 - (trifluoro - methyl) 
aniline 

— £ - : V _ J^Ljjj — u — ( — ^ ) — 6 

* — ( Jr^- 4 jjj-ia cJL ) 

_ YVY _ 



.. Basalin ^xj-uLi LijL=Oi ^imij 


A } 1 j y ^ 1 A —jJjjJI (jiiji— iU ^ 

^Jx. {J I U£ ^ 6 ^J-JI i^yA Cj LuV I ^-Juj (jJhC. ^jJ 1 

(_jfiOJ <j 1 * 3 I jjS'I ^o jj£. A-iijjaJI Lj^aJ j 

jjl U-i {ja I j—Aj J—U-Li 1 J—Ajj. -j-ft-a a.Zl 

jj_a ^Inl_. j, I 4_ajI ii {J AXUit 1 4j i 1 —La^-aX. j * Aj L a »1 m l 

<aj\ —1 a ^- - iil l Ij-a u l * j jVIj Ljj—(Jj^j o^Jl 

A^l ^la. l ..fl-lft <—a .a j I ^J_) i- r> I 1 , 1 ^4 j, \ (J-U-il « H 

• Ail— 


: Oryzalin _ Y 


^ ^jLa j^U l a—ia^jj <u> a 11 j-a ^j_Jl jjl jj*i 





mh 2 

0 r y z aJ i n ^’jbj \ 

3:5 - Dinitro - INPiN 1 - dipropyl sulfanilamide 

• (Jaj LLLai JjLjjjj — ^(j * £<j ~ ^ ^ — 0 : Y 

, Surflan ^1 )Lsjj_uj ji^u/b LsjLeo ^i±A 1 Ijj* ^ «« < < j j 

1 jJaj A-ij-ill bl-G j_5S1 Ob Ij _a ji a* n 

ur“ L j.s a IjjUaj JjTl IJ—Ij jljil ^Li t> Jjfl'i 

(^-Jl^ijj f l cA^» c/ 1 la-a Aj^il Jj-3»j 

* 1 *> ^ A 1 1 U 1 .il l AjLlLJI .S j -,7, > ^_lc. dll j A**j ^ jJ I i Ll* Ji^-U J 4jjoJI 


( tjIuLiaJI ._ \ A ^ ) 


_ YY V ... 



^ UojJ-^4, j\ I J jJlx^o. ^aJI J-» IJ J1 Ja-X-J 




aJ l i i i -a_i La^ — (jxJaU ~u .ll j Lij_ixaj 1 (Jji (jlul-Ui-IW. AajULa 

* AJUjJl CjULuj CjLjUJI A^£!LaJI w i^ ^ 

a— LiJoJi jiiGj 'Ll jmJ I ^ Lj— jVI jvloua^Lij 

AilkJI j}l—i. <Gls (5jJij >0 tjijJI ,J'l j— a-j a3j _ 4 j 

A—LiiaJ ( 6 j <5 (_£ JJiuu V Au l LvS! <- Lu jJ5 j ^juj ~ Jaju) A t ^ trw J j 

jjilu 1-gUA jpvU ^jj| A-C-loal 1 J)Jl. ,.j 3j} aJaxJ xiii 1 ££ jJ I 6 LiA djLl^J 

Jlli V ^ rxJ-3JL»i ) I JjI jl I ^/f d- 2 ^j J-3 j * Audj-^Jl (jlu L i u_ ~v J I 

_ Lj i <i.-v s A. £. -1^ 4uJ-Jj- rv J 1 AajLsLi J ul 1 i Ji-A (j-a 

* Sa^ljJ! aIa-lJI 5uil AjjjJI j^-s LJLc V .i-i-i-lI 13^j 

: Pendimctlialin ^ulu^jali _ A 

j-fi (5 jl- AyCI l 4—jj J—- u <i . U £jLuJI 1 J-A Lxx^JwUJ 

~ Ja LS 


H ~ N 



j i 

o n 


CH: 


C H 2 ~ C H 3 
C H' 2 — CH 3 


Pe ndimefhalm <Vvt V£jtXj 

““** «• * 

N - (1 - Ethylpropyl) - 2:6 - dinitro - 3:4 - xylidine 

^ : ^ ~ ^ : ^ — ( d^Ejjj Jutiu) — \ ) _ £ 

Penoxalin <^JLu£jlu a^dl I.L- 4 J ^LuJI ^Jvl 6 ^ jJj 
S tomp OJijlui j*A aJ ^'jLaoJl ^aoj\'I j — ^jJIIia i jJu JjV I g. 4 _i 1 VI 

- Prowl J j>e /i 

A—-dj-rJl l —a L ^v -11 A-ajULa UUi Jl_u 1 I I j-fc Cjl^-Vi JJj 



^4a£-l( I A I f JJ 


U* L ? 1 JJ 


.VI 


0 "-JJ 


U^JI 


J-u^ala^l <>* J2—*iJl JjS'lj Jj—fl-llj Ljp^JI Jjij 

jVJ-t-ujoJ L*jj-Jl Ax,^ a - V* (HjIj -LXa (_ yn* \ £-* Ua jJ ~l a -U-V l 1 lljjb (J tut ~\ I. n 1 J 

* ^ioLii^Jj £J*A 1 I JJlC. J a -lVi 1 t 4 1 A r 1 -I A 


<_£jl—3*jJI JUjLlAJI 
(j- 4 - 


J_5 f l 


Jjll I 


tfj 1 


■U.* j. AI ( 


U=a Aa Uu I i yli lafJj 

* ^jyU lin 11 


4- Q 1 U 11 £_<v L 1-1 L-w- <UL^_ul ^j_A If. (J--y“ V loll I ^JUX^-I^ 

* 4_ii^aJI ^IlSLL^JI jjwU Lg-i a ^c-a-11 I AjlaiJI — Aj^XLl A 1 

JjjJJ 1 J—A \ —fr*i ft Ajj^Jq_ujJI < —SjJcJI Ad la - nl i- a l (j I VJ 

* (^uJI j-il jjV I U-J c pJ| tLjJUl Aa^kJa-i^l AiJaJI ^ 










! CllbUia a 

: -Laj-La r Vjj' 

<_jLlf CjIj- ±ii\ {j -4 Sj—Lc. J 4JX4 li i[ Cj!j iJL*. J*\ ■ 

6 Li! (_)4ao L ~k O-Lvio^l l i~ ~x I ^jT. ■ l-t-Ti ^ 11 1 _]jlaJ J a 

j'lLxJI , Ittvi jj dl^lj 5 _jilSJI LiUI V> J! ^Ll oL£>tl <> 

^4-1 Li.fl.iJ J J La. *Lu < 1 4 j_C. <— fl * L*C 1 I \ ^ £ 0 Lc, _ 1 I p W^ -1 l ^JL-i VI 

• ^aJLlI j-LuaVi j-^LI I Lij m <_ 1 v J L .H ^ca_o.Li. 

J I I Jiyaum O l J_ UlI 1 ^j-a 4-C. j»ajv! 1 .iLiij 

4 ».Loj£. ^jL-i i-L m 1 1 4,a^jl- -Ll dif j “ i jj-fl j ( j^JLa I ^_3 

* 4 i 1 \ y V,1 1 Lji-t 1 


it> j r>- J f (jLa AA i i —c. 01 uX -v.il I r^-a Lc. ^-q~=v_ 1 i ajA <—fl Ijl7i~Jv j ^i.aj 

{ J^\ jlLcJI 4^a ^ 1 1a J l j._> ~^J I l_£j LiJ tSLa 1 ^c. i *-L> Q-l-> ’’J 

Cj 1 i j -4.*. |) (jAc. ^_l^o_i 4^ j. .\ 11 6 La (Jj kj-l-LA J O Li UJ1 ^a-o-l ^aIoJU^J 

pUI LEi >5 J \l-\j c ^L^ r i ^ S^&tj wUJf J_Alj ^j^JI 

(J.A O t i-lj I J-—I^-A (J Ar- (J A U/J La^ O I LjJI (j-* 4 LJ i 4-LxJ f J^xolxaj'j 

^^-Lcj -3*Vl ZLi\ -i.j_udJjj -!( - ij-aLliaJI 

l j j U ^ L j 1 j Cj Lo JJV I ykj jjiu.^jiJlj J—(jr^J 

jIjjVI 2:4 -D J! j^Gj ^ UibUI 

CjjujLIj-^iau/-! I ji L 4 4_[liiji 

xJpJl ^jJl —^Jl Lfi J-^=»J IJ UJ 1 4 =w.^ji -L IjLa 

jj£U (> j r ' jbjVl cs^ jj^^ 1 ‘J'jl:! dJj^j _ ^Ll^I 


^_Lc. L j a^wI I 6 j_A Cil J w* Ll^ _ 4^^i}Gi«l ^LL>-a ^Jl 

LuLLj^l. jxl j jl ^ aJllA j^Lll 4. a- leJi - > SjLk^ '—L_LL»J I Laju-illj CjLilil Jlfl 

LijUlLl jjj-aJlj ^C.ljjJI ^ JJ — 11 J 1 cH 



I ^—Ij I (j-S il> Sjjii]! ^uo*j ^-ljJnj jl c lj-». 

* A^aJ Lt'i 11 1 H 1 lg u .^V 1 Cj Lfl. ' lXlm ^us Li *Lc, 1 6j_A CjljJJA ^ - a j uj u 
U aL.l u Ojhfl-la I J—3 1 (_£-A cLj^jJuaJ ! La Hi I—s“Lil_a i Loj£ 

I jJ^ — ^jjuiijiiaJl CliblljulA Ll -ii Ji^ L*_i i ^1 CjIjLuJI jpud Ia J-o -ia 

Hi i i u iiS V I Hi \— (] Uj l 7 » ^ j-i- V 1 (_£-£ jr- n * ~i CL* j jj-il I Hi IJ—i_la Ax, j. /w% - a , 4 


: ^u&utslll Cij LaSLLu^ I : LiLj 

(J I jLxqJ 1 Ax. J.&.A A j ^l r^iu LulTw.1 I Hi I JJLLA il l I li a p 

J j -t L x .4 I La i t V. 4 ~AJjL_jLoi ^3 V LajLL—J-jj I J I j 1 lxU-11 Cj 1 J uJ, I 

*■ Cul£ tjl j AjLijJaJ 1 _Uj,jLi (Ja-aj Lbjlj^i £ — <—i^^ n JI 

^j jj^J! *Lil jjUoIII ^ 

<x. j.a ^ a iIjIj -ii* j j—c. Jl Vi U j * aJjVI j I— JLiLUl j I—fi cj!—j-JI 

4 I_> J-LA-i 1 J-l La_A ^-fl J La * V j U iV I AA-lLxil dLjjViil 


2:4 -D 


- 1 : Y -M 


—: LfillJI jLfi-^JI ^ill <l) (_^«lll jl^-aII ^jLlJI ^Sj ) ^ j __ i : Y 


o — ch 2 -co 2 h 


2 4 - D 

2:4 - Dichlorophenoxy acetic acid 



iiLlkJl jjjK — i : Y 

^ ,jl 11 ^ '—*0-*"^ „*>-‘■‘ a - A ‘Vil I Lrw_d ( f-LajuuVl (j-4 i (_fljju J 

I £-li I 

LS* JLjVLJ J-Va 4-fliLVA jjia Jaju V u. j jxdl Ijjij 

jx^liaJI £^La1 ijj-ua ^ jl C LU ^J 3^ja ^ 

\ — <& — CiILiaV I £^La I Sjj—*-=» jl ( jl 

JIaajj-uVI Aj-iLii U^/i 


jjuallaJI Zj j -L -"v ^ 

L_a5 — iIiLLlaV I ^jLaI 6 


VA ^ _ 



(J-LA SJ-xjujJI SjAjJtl (jio Lii-aJ J 5-4 jL5-a -jj- 3 (J o ja lun j 

C Lr^il » l jj — ua ^ 6j&ji — £-11^1 CjT^ 

^jJlj 4-fl-djjJI J^a.ji.1 -a-ll (]/*. LT 1 -*^ J^ C" ” 1 ^ ^— 4 J 

* «Luui-i <^*1^-11 

^vjLa i 4 —l*=>LL jjox.'y 1 £_1* ja V1 a »- u . ^ I 2:4 - D Jl j>^-^ 

JjjLjjJI J^iLLVI <_yjli c^L *1 (> KyL * j' f u^ (jr 1 ^ 

* O-^ 

JaliiVl jl JjLiJL!- oljXujl JLaj^LujVI 4^*4 LjJ I AjI^LoiI L*j_u 

cr^ l^j^jJ .1 (jaj • L^JaS^Ll. jl J^LjjjJI jl 

• (jj-ajJl j Xj^juajJI oUj jl I l-jj jj Lg-iSLIj Lj^aj pi—LI 

CL) jj i-j- ’ U 4. U.LJJ SjjioA. 6 jj-u=. 2:4-D Jl (jdT* A Li. CJ l jj-t < i I J 

— 4jj Lo*d I j j* i 11 a. L^-l^Lu=laaV 4jL£j^ii| LohA LajjUslLI IjJoj 

[j-L-Oi 1 ijr ic. £i_lj-LuJI i-ilL £_A ^Ujll! i -(j jj J-jJ 

4 ^- 4 ] i— {Jl (>fcj <iL>j^ I—<3-4^ (^JLiJLj <Spt—fjJI jljjVI 

» jua CjJ^IjujVI jjV — diJ j5\ — I jja-i J — 4ajLi1J] I 

<_yj| <jjLxaJI ^ L^.V\rfU 4. i tun <nlnQ I 4 J ^yjJlj 

oUjV! 6 J-A 

jl £^-*1 ) lofJ 4 _jJ£.LL!I ^L-allsJI ^OLaI 1*1 

(JjH^JVl £^La 1 <j 1 VI 4 1 nfl'i ^<a-*LaJI (j-* LiLjj ^>4^1 jjjjiji ( ^.jojujljjiil 
e'< 4 iZiVla-if j>-A j^yJ l 1 ->■ * C-J-^. Ji-Lfl jj-L* l 

^y-s Sj-*-*_ll j 4—. j J jp>_JI ^jiui—j u \ 4a^L3J 2:4 - D Jl 

jjiuLjlaJl 4a J LLa ^y-3 dU jf* (Jaj. AA »" J .— ^2 4 U j I lit 1 jjlSL ^Ja!—jj l 

/j-fl 4i L iv a “ a*4 1 jjl VI tj n.nul % * ^3 4 iAiji^. <Lii j-iJl 

Jjx-J 4-Ij .j j Jp 11 - Aj j .q J j -k ^ LiJ,| ^_9 4 jV LajlLuuI La I pUI OJ-t-uLi 4 ajLLa 

• <LiJLaJl 4 oaj jJljJ f <jj J-Ll 


VAN 



MCPA _ t 

- ; ^ Jl j^vl Jjt MCPA 

o — ch 2 — co 2 h 

' '"'3; 

MCPA, 

4 - Chloro - 2 - methyl phenoxy acetic acid 

: dUioJ! ^ L.iJ\jlx£ <J_iLLla _ V _ 3jj> ^ — t 

2 ‘ 4 - D JI 4_J Liu j-A J — LkuJ I P Lft -t a y I ! J ul J I J^jJj 

C_a! <Lxl-c. AjjjoJtl j i l—tiJI I jjlj Lj 4-j i *£ I * Lj-i-zh.j L u. 

w 2:4 - D Jl ^o. 5 jjLJ.I (J_u-s»LwJlL 

£_A J*t l_LilfLIj £~a UajJ a-A MCPA J| J. A X J.J-. U jl—Hxjl j 

• 5ji jJ 1 j jjuu-L 11 j u-^-* Lij^. Lj Li 

2:4:5-T _ r 

_ : ^LJi jj-^-aJJ ^uLiJI j_a 2:4:5 - T 

Cl 
Cl 

2 _4_5-_T 

2:4:5 * TrichJoro - phenoxyacetic acid 

• ooaL. tuJli __ o : i : y 

^ 1 ^ ^ ”11 ^L-ej — £jwi—<ujl—* L I 4jj 

u iuLc^JI LijIIa -uitU ji<| 2:4:5 - T Jl j MCPAJIj 
. MCPA Jl ji 2.4 -D Jl J^iJ a_a jLiLl ^ IjLs (J MIj 




YAV _ 



^ Li IjjL-aj 2:4:5 - T Jl ^_a 2:4 - D Jl j 

olaJL ^ uJ I lVI — Brush Killer jax* 

* L'ljl^ \ ^L»\|| 5 j-A a_J Lc. ^i5 



: Silvex — 1 

— : ^JLJI sJljjujJJ ^-ILiJuJI ji^juV 1 j-* <j.uSLiL_j 

CH* 


o- ch-co 2 h 


Silvex •“*:' o~SoLU< 

2 - (2:4:5 - Triehloro-phenoxy) propionic acid 

• — 0 : £ : V) — Y 

. 2:4:5 - TP l-ua->( ^ ^ ^ 

J-aajjuuj 4 l ijjLaj *L a — ±m\ jjl £jLUI A-AXi»L LijLaJi 

2:4:5 - T Jlj 214 - D Jl Jal a^jL-UI a^LUI ^IjAI UjIH 

dijj Ajj Li j) IJ. ~x «Un U. lTjV (J&j jJ =*—> ,\LI I, ( Ijj&J 

wiljil 


2:3:6 TEA 

: j* Ul \1a ^=J ^liJI 



c 


2'3_-6 - T8 A> 

2:3:6 - Trichloro-benzoic acid 

: tiLj^Uil o^U jjjK wldli _ : Y : Y 


YAY _ 



Fen-All 


Jjl jl Benzac dl^ij iijUJJI 

. Zobar jBjJ j\ Trysben 3 ^-mJ^ 

IaIaj AJLa> /I • JojJ^a *--=» (ji 3allU! ^ j 

UJ^i SjLj * —A .1 ajjK^i (>a ( /£ ‘ ) (_r^yI 

' cl^Vl C^- 4 

<Gl VI — 3 u.^-1 LJl ( ( _ r a 3-ajulijj_i Vj (_g^j L j 1 J j La J-A j 

5jL t ji'yL] 3 t U JI 3 — 1 a SjjJLxJi ^1 1 ‘Lu^s.i^c. ( _jii_i I 3 ^ 

• J^uJI i^ji j OIjs*^. aTiII da 

«lLuujli l^j-o■.^ 2:4 - 13 J) jxiG (_g jp - a . I 1 

cxjuiVl la.ja. 1 i 11 3 -*^ u* ^—Ail <_^ J 31 ^jV I j-^j 

* Cu-uibf I 3^^ J 1 

: Bicamba Latvia _ A 

_ : UJI j>a 11 £_j L3J I ^lu VI j-A B-a lSL> I a 



3:G - Dichloro - o - anisio acid 

:'<d±y±y\ jojjl — jjj-1 ^ ^ : V 

. Banvel y> ^jUlll lj 

C_S^ 3ljjVI A-aAjjX. -lLsJI <Lojl - ll L-alSpljJl J _QjLn J 

(_J^ o- a J ~^ * tj ^ n i | J jJj— jjJlj ^ Ai 11 < > jp | L^-a 

MCPA J) UajJ.^A £^I_U jtwJl (_f-^J Li£. IJJ <J.»"uiJ, I Ji£. 



J 2 VI ^ jl 2:4 - D Jl ^ /i ( >&VI ) 

^— ^LiaJI <> ja£l a a—c. a^ 4 J^£. JU^ 

^iSlj SjjSJI ^ <_Aj U lil A—jJUi aJ ^ LI ^li^J /i ^IjjVi ^ 
d i_A i ^j r. jjlu 1 ^ -k 1 1 -».a l V I lIj 1 j-j-^-tlJ (j <J Lc. JV I a—u-<=» Aj La 1 a l l »■>< I 

CjLLlJI J lla Ajlilllj A^jiujj * <Lj jkjlljj A-J ^Qj jl-jjSM 

* d~g_ A aljj| jLULd J-=^ JaL_a 


: Chloramben 

— ; ^tJI ualj-aJJ jJILiJI I (j^ljjK 


_ Y 



co 2 h 


Chloramben 


• Amben 11 \a 1 (S^) I ^ ‘-II a^o. uj 1 j 

* Lla 11 , 1 a jl 2 : 3:6 * T3A Ji AJLlLui 1,^^~ 

^J^JI I d_AjLai jli^Yl a. o . <i*C d_H-Ai*i i ui 

A^Ajl—H (JajlLajjjj * Lij-L-aJI JjJ5 < lLj-’X-'J IJ o'jjVI 

u a a 7J1 al_i£.j £^*jiJJj) (J.a J <a II j ^,1 aj p >aJ 1 (J^-slUj a_^aJi f 

* £_d Ua^Lwk Lljj^oJI (Jj-fl jj-fl (JaJLj-ujJj * La Ini f j LLUajJfj 

aljil dJ j -ii- n ^|aLa_j CjI—llJI <Jlla AljJ jlu^ 

* ^L'GJI I J-A ^ V a (Jj \ Aul VI 



j-Sl C. ^ujl.1. J l uUI 

(jA CiiOJJA 


* *J« Vj> 

• jJjjLuIaJjJ l LuL 

• jkljjiSu : liltS 

* 





Cl! 

: Amitrol 

— • c?j-li Jj;« U f—<— V1 jjS 

H 

I 

.N. 


! 1 _jlnh. 


A m i t ro I J ^ \ 

3 - Amino -1:2:4 - triazole 

— i • Y : \ _ jltai _ V 

* JjjWeedazol Jjjljjj j.a ^j-uS'ly 

4_jL_[jj.Zh_l[ l , J.U ~V I 1 ^ -l A - TW . <AJjl . cJ l_. Ij l Lui ( jJ 1 JjJUAK-lJ 

clclc-j * Ll£.ljj i JJH 3 j-ajJU (jiuL—Ja^Jl ^}J» 

^jJLc 4 jl p-~j LaJac. dj jj 1 f O i- 44 jla .UL-wi 

JjjjIaVI dJjj ^.a —Liwj j * jljjSM 

^jJI —- ■ 1 x^. ^ M JjJLi j La i * <i 11 Jdljj ^—*-c <1 jUJ! u i^ 1-ki/oJ 1 J~~ > 

* Jl*j 

c^aUaj^I! Jill. t>* (ji UU-ij Jjj^VI 

j_~1 .lV 1 ^ijilt ij axZ^ j\ aJ! j-a ^IjoIIG ^I Jjt L£ _ j^-»V 1 j 

• 41a Uil O l_41; I.J I jljj! 


- YA<\ _ 


((jilLi-aJi — ^ f) 





: Bromacil JixaLajjj : Luli 


• J-A ^J. U i u La j jaLI (^jLaaxJI l 


CH, 

8r 


H 

I 

rt 


3 !! T 


0 


s ,U-CH-C z H 5 
;f 1 41 0 

0 


CH- 


8 r o m o c i l 

5 - Bromo - 3 - sec. butyl - 6 methyl uracil 

(Jj t M — *\ — (_£ li _ X — ^AJ^J _ 0 

uj^i Uvjac-j — Hyver ji, La j-a <J ^jUJLII j^Vlj 

* Hyver -X L> u^l jij l a ^ju^j iJIAI (J->U 

3:1^ LjL-^1 ^yio 1 rt- i | A_A J 1— Q . l ^. L jUJ La I 3'*- a — 

*Lc.jjj-U jjI. ^-ualjVl ^ I- ^Aj I -luj * ^tJljll 

4 ASla 4-£.j-sJ| A-ij-J dJJ jj 

* rtJljll j£L5s.^ <La.jl£l, £_a (J_U_ij La. J jjJ.I k l A a Li Lj_^. Ij 

: Piclol*am ^1 • LaiXi 

• ^jJllJI ujl^jjLLI ^UJI ^.-uiVl 



' Picioram ^ \j 

4 - Amino - 3:5:G - trichloropicolinic acid 

d l u ^ \ j £ - i J I (iJLl 'l l 2 ; X jAaI 

. Tordou ja -U ^jUJI ^Vlj 


_ £ 



cs^ J ! 6 JJ—^ LT® ^ £t— 

JjL&Ij^jV) (ji jl 


j 5 ja < - 1 I 1— tna 11 ^. l-i ■—&. A_4j I 11 lj j.ii * J1 (J * *" L “ »j 

Li Uj-Ml J * 4-ui-=VJ-U CjIjJAoIiJI J __lA <lLIjij jl JjVl 4- cAjjX. 


LkltaJ I 4_*jliA i j 1 Ai j 6^oa < ili 4 -a j LLa jjf£1 lL) Lt 1.1A. •■ 1 | 

v * jljjVI <jJ* 

V-. 

2)4 - D Ji La! } Jj K i U 4. fi 1" aj I j jjurkj j (J.a. * .2iii»j 

^Jl—rx-A ^- > 4 4i jj 4_ Ll j x itUjj L - * a ^ i |4--A ji 2:4:5 - T JI £-a ji 

* Aj .ii i. 1 Ci 1 j i1J L*. u~vJ f ^j-a jjil (JJ-C il ua 

: Pyrazon ^j! J; i f : UAj 

— ■ (jli Lai jj I ,U J aU £jLiJl p-i»V I 



5 - Amino - 4 - chloro - 2 - phenyl - 3 (2H) - pyridazinone 
w (jjj-iji j-j j-a-j — ( jj V ) X — Jjtluj — X jjjli i j'i ^/ t o 

TCA ^ U^j Ljlc. j Pyramin ^1 y* <1 ^jUjlII f^Vlj 

. Pyramin plus ^m}L ^ l J±i ^.L LjUj ur^e 


AaAjjC. j a. j 1 ut . *1 1 1 L^jJI 4 -ajI -i-1 ^J-ojjj4xi_ij 

jLLuVl J—^ La! j — v I j-n. lull (J-Sj ji-i-uJI JJXU-J J'jjVI 


* 4_ijjJ! £--A LUJjx <C.ljjJl |Jjj 4 jl 


£-a J f | TLA £--A 4- UlA . JjLJ j-*~J I \ 1 yi dlliji J a J. U M j j 

aXajLu j • j*L liiII j.-^J.i Jj Ja-fc. ^ Sjjiall (jioI 4-* jliLl liuo-^Lia 



I J- *-s La. j 1 f ^e-o -1 <J-L^iJ Jj i J-XJ v I ^_L_J V ^ l_LuV J J-*-» 

j Aj-J jV 5 J,>Li ^Jl 1 * T i - ». I I ja 3 (j l iJ-JJj Jj.iI.iC: fl -'n I f 

Ix i la J [ oLiLlII j^l jj i j^xjj j I 1 < jjjjjj j_ljJ[ j 

p 1 cr i I jijjV I (J-» J— V J-Aj * LaU 3 Uj^j l—fiJ J ^ L -I^JUilA 

,3jjL» K— ILui aK oLiiJI JM-i. —Liij A^SiJj L^jJr. La !j! oL_uJf 

Aa j Lai, I dj LL Li\ 11 j * I <0-11 ■■ 1 JJ A_l. c> 1 j^_i La. Ijl Qjui^Lj jJ-J V ) 

CjL^Lla aL?— in I Ajwal lai^I Ail J J—s_» Ail V i LlL^ 1 J, A a U -v ~. aJ 

O JJL-Sa ^J.is.u Jbl-U^J^/1 jj-A J ^_ij(-=i-i aJj=l I J l=aJ_IJJ AaLq 

Jj^jJj1jJ_l1( Jj 1 _1-1J * 6^-i-i cj Aa^jI iA Cjl^Lli JjljS I Alj LaLaj 

t ~* i Ij LlJ I Jli J _^3 ^.~ii 1 (j-'J_11 ^Jjij-ajJ f A > 1 a r. ^Jx. ilUj^ j-± 


_ V^T 



(jZlaL,?) rvJ) LSLsj> 

^L£ JxU^LJtl <J 


4 J_S-aJI JjJuaLa-a l Vjl 

J IA 1 {J u<~> L%-a • LuLfc 
* A_^ UJI {JjIjjx • U!L 


* I __ i^Oull ^ J |_ U 1 A • IajIj 





JjxaLa^l (j) 


^ULaJI U j(jLl-- Au^LLJI CiU»*ajjJI ujLJJ I jj ^_a J^jj UjSI 

4-w_a-*JI j—US1A ^ J J '3 *-> A . ' * jUj U^- -«=Jlj Jj-^UJU 

^ ^ A • ^Lc. <i o Li VI a^sI^a Lijj i) oL»j-ttjjJi h_j luS 


• JSoJI 

: QXiUI _ 'i 

^jijjjjS ) a jU J ^ ijul" Aj jajJ u JI AjJjjxJJ \ * t . A JI ■UwjlSJ. ( 1 ) 

^Ic. I—L tj f.lj^ \jX° Jj —*-4 1 —= 4 ^ ( /^° Uj^j^ ) J F| ( /^’ 

" Joij A£.! jj -u-j LjUJl 

jljl! ^ 1 ^ ,..~ Ax9lu-oJ! A _ jj j-aJi U AttJkJ 1 AjkjlSH ( lj) 

: J-JUI! 

jt ( /£A CiUjJI j—- jS ^v-JijjJijI!ja ) ji ( /£A -Lu^p ) 
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